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APPENDIX  A 

DOCUMENTATION  FOR  THE 
SRI-WEFA 

ECONOMETRIC  MODEL  OF  THE  SOVIET  UNION: 

SOVMOD  II 
by 

DONALD  W.  GREEN 


I.  Structure  and  Scale 

In  its  fully  endogenous  mode,  the  model  consists  of  156 
stochastic  relationships  (behavioral  and  technical)  and  97  identities 
arranged  in  the  sectors  given  below.  Each  sector  is  identified  by  a 
single  letter  which  is  then  used  as  the  initial  letter  in  the  names 
of  all  variables  determined  in  that  sector. 


SECTOR 

IDENTIFIER 

SECTOR  NAME 

EQUATIONS 

BEHAVIO^L  IDENTITY 

N 

Population  and  Employment 

26 

2 

I 

Investment 

19 

5 

K 

Capital  Formation 

18 

24 

A 

Other  Agricultural  Variables 

2 

X 

Production 

19 

u 

Material  Inputs 

33 

w 

Wages 

6 

z 

Incomes 

5 

4 

p 

Prices 

11 

2 

c 

Consumption 

4 

1 

T 

Budget  Renenues 

5 

2 

B 

Budget  Outlays 

6 

1 

E 

Exports 

14 

7 

M 

Imports 

15 

6 

F 

Hard  Currency 

4 

5 

G 

Aggregate  Identities  & Balances 

2 

5 

TOTAL 


156 


97 
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T I . Simulation  of  SOVMOD  II 

The  model  is  encoded  into  a simulation  program  using  the 
WEFA  general  model  solution  system  SOLVEM.*  This  program  has  standard 
facilities  to  convert  the  status  of  any  variable  (e.g.,  from  endogenous) 
and  to  apply  additive  adjustments  to  any  variable.  In  addition  it  has 
facility  to  change  the  status  of  BLOCKS  of  the  model  which  has  been 
utilized  in  the  following  way. 


BLOCK  NO.  DESCRIPTION 


CONSISTING  OF  SECTORS 


1 

Population  and  Employment 

N 

2 

Capital  Formation 

K 

3 

Production 

A,X 

4 

Wages , Incomes  and  Prices 

W,Z,P 

5 

Investment 

I 

6 

Consumption 

C 

7 

State  Budget 

T,B 

8 

Foreign  Sector 

E,M,F 

9 

Aggregates 

G 

10 

Material  Inputs 

U 

Most  of  the  simultaneity  in  the  model  occurs  in  Blocks  1-5  and  10;  the 
other  four  Blocks  are  virtually  post-recursive  except  for  certain  import 

equations  (grain  and  machinery)  in  Block  8.  SOLVEM  has  a BLOCK  feature 
which  allows  the  user  to  change  the  status  of  an  entire  Block  of  equa- 
tions from  endogenous  to  enogenous . 

SOLVEM  also  has  the  facility  to  allow  the  user  to  select 
different  alternatives  of  an  equation  or  set  of  equations,  thus  estab- 
lishing different  variants  of  the  model.  The  alternative  switches  en- 


it 


The  coding  of  SOVMOD  II  was  done  by  Raymond  Chien.  We  are  in- 
debted to  George  Sen  ink  and  Bill  Brown,  the  developers  of  SOLVTM, 
for  guidance  in  using  it  for  this  model. 
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coded  in  SOVMOD  II  are  given  below  where  ZERO  is  the  initial  default 
option : 


ALTERNATE  EQUATION 

SWITCH  NO.  SETTING  ALTERNATIVE  NUMBERS 


1 


2 


3 


4 


5 


6 


ZERO 

ONE 

ZERO 

ONE 

ZERO 

ONE 

TWO 

ZERO 

ONE 

TWO 

ZERO 

ONE 

ZERO 

ONE 


Non-agricultural  investment  by 
adding  components 

I . la-6a 

Non-agricultural  investment  by 
direct  function  (components  by 
exogenous  ratios) . 

I. lb-6b 

Industrial  branch  investment 
by  direct  function 

I . lOa-I . 20a 

Industrial  branch  investment 
determined  by  aggregate  level 
and  exogenous  share 

I. lOb-I. 20a 

Gross  profits,  no  anticipation 
variable 

Z .7a 

Gross  profits,  with  anticiaption 
variable  ZFPG&9 

Z.7b 

Gross  profits  determined  by  Resi- 
dual Income 

Z.7c 

Total  consumption  by  adding 
components 

C.  lb 

Total  consumption  by  direct  function 

C.  la 

Total  consumption  by  residual  func- 
tion 

C.  Ic 

Consumption  Components  by  direct 
functions 

C . 2a-C . 5a 

Consumption  components  by  share 
functions . 

C.2b-C.5b 

Industrial  output,  disaggregated 
capital  stock,  dummy  variable  1964-- 
1966 

X.  la 

Industrial  output,  disaggregated 
capital  stock,  no  dummy 

X.  lb 

i 


i 


\ 


I 
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ALTERNATE  EQUATION 

SWITCH  NO.  SETTING  ALTERNATIVE 


6 (con't)  TWO 

THREE 

7 ZERO 
ONE 

8 ZERO 
ONE 
TWO 

thri:e 

FOUR 


Industrial  output,  aggregated 
capital  stock,  dummy  variable 
1944-66. 

Industrial  output,  aggregated  capi- 
capital  sotck,  no  dummy 

Grain  output,  link  equation  to 
gross  agricultural  output. 

Grain  output,  direct  production 
function . 

Direct  production  functions  for 
industrial  branches  using  only 
primary  inputs. 

Production  functions  using  exo- 
genous material  input  series  from 
I-O  data. 

Same  production  functions  as  ONE 
with  material  inputs  determined 
endogenously  with  balanced  B matrix. 

Same  production  functions  as  ONE 
but  material  inputs  determined  en- 
dogenously using  A Matrix  and  ex- 
cess demands  distributed  using  B 
Matrix. 


X.  Ic 
X.  Id 
X.  18a 
X.  18b 

X. 7a-X. 18a 

X. 7b-X. 18b 

X. 7b-X. 18b 
U.  1-U.  2 
UF-2 

X. 7b-X. 18b 
U.  1-U.2 
UF-3 


Same  as  THREE,  but  excess  demands 
distributed  so  as  to  minimize  weigh- 
ted coefficient  change. 


X.  7b-X. 18b 
U.  1-U. 2 
UF-4 


Except  in  the  form  in  which  total  consumption  is  residually 
determined  (Alt.  4=TW0) , GNP  is  determined  both  from  the  side  of  pro- 
duction (eq.  G.3)  and  from  the  side  of  use  (by  adding  components) . 

The  difference  is  a simulation  residual  defined  in  equation  G.7. 

u 
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III.  Variables 


Variables  in  the  model  a.re  contained  in  the  attached  alpha- 
betical list;  there  are  252  endogenous  and  140  exogenous  variables. 
The  following  naming  conventions  have  been  empxoyed.* 


Initial  Symbol 


Sector  symbols 


Sector  of  model  (see  above  lySt)  in  which 
endogenous  variable  is  determined. 

Dummy  or  time  trend  variables  (figures  fol- 
lowing generally  denote  year(s),  e.g.,  Q65 
is  a dummy  variable  for  1965) . 


Final  Symbol 


Exogeneous  variable  other  than  Q-type. 


Embedded  or  Trailing  Symbols 


Industries 


Industrial 

Branches 


Industry 

Construction 

Transport  and  Communications 
Domestic  Trade 
Government  and  Services 
Agriculture 

Electro  Energy 
Coal  Products 
Petroleum  Products 
Ferrous  Metallurgy 
Nonferrous  Metallurgy 
Chemicals  and  Petrochemicals 
Forest  Products 
Paper  and  Pulp 


The  reader  is  urged  to  study  these  conventions  prior  to  consulting 
the  equations  of  the  model  as  an  understanding  of  them  will  greatly 
facilitate  that  process. 
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SYMBOL 


CONVENTION 


Industrial 
Branches  (cont) 

CM  Construction  Materials 

MB  Machine-Building  and  Metal-Working 

SG  Soft  Goods 

PF  Processed  Foods 

NC  Not-Classif ied  Elsewhere  (Residual) 


Other 


& Current  ruble  value  (always  used) 

$ Current  dollar  value  (always  used) 

70  1970  R\ible  basis  (not  always  used) 


NOTE;  A variable  is  enogenous  if  and  only  if  its  name  ends  in  9 or 
begins  with  Q. 


Data  file  management  progr£ims  developed  at  WEFA  were  used 
to  construct,  maintain  and  utilize  e\  databank  for  the  model.*  The  struc- 
ture of  the  list  of  variables  is  largely  self-explanatory.  Variable  # 
refers  to  the  number  of  the  variable  in  the  model  (simulation  program) 
which  generally  differs  from  the  number  on  the  data-bank.  The  set  of 
model  variables  is  a subset  of  the  complete  data-bank. 


* We  are  indebted  to  Virginia  Long  for  assistance  in  setting  up 
these  pi.ograms  for  our  purposes. 
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IV.  Equations* 

Equations  are  arranged  by  sector  in  the  sector-order  given 
above.  Behavioral  equations  are  written  in  the  form  used  for  estima- 
tion with  the  sample  mean  value  of  the  dependent  variable  shown  in 
parentheses  beneath  it.  In  some  cases  auxiliary  variables  have  been 
defined  below  the  equation  in  which  they  appear.  Such  auxiliary  varia- 
bles serve  only  this  presentation  purpose  and  do  not  have  model  variable 
numbers . 

Figures  in  parentheses  under  coefficients  are  t-statistics ; 

p 

absence  thereof  implies  extraneous  estimate.  R is  the  multiple  cor- 
relation coefficient  (unadjusted  for  degrees  of  freedom);  S.E.  is  the 
standard  error  of  estimate  and  D.W.  the  Durbin-Watson  statistic;  D is 
the  normal  variate  devised  by  Durbin  to  test  for  first  order  serial 
correlation  in  the  presence  of  a lagged  dependent  variable. 

Final  equations  were  estimated  by  ordinary  least  squares 
using  T.S.P.  (Time  Series  Processor)  .+ 


" In  the  estimation  of  SOVMOD  II,  valuable  research  assistance 
was  provided  by  Michael  Marrese,  Marc  Jarsulic,  and  Marc  Rubin. 

We  are  indebted  to  Jean-Pierre  LeMaitre  for  assistance  in  adapt- 
ing this  program  to  out  data  files. 
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POPULATION  AND  EMPLOYMENT 


(N.l)  NPOPU  Urban  Population 


lOO.NPqPU  ^ _ 7s. 13531  + 35.23935  QLT28 
NPOP9  (14.26)  (26.67) 


(54.51) 


(1.46) 


+ 0,01432  { 

(4.74) 


100.  WI& 


(ZPWSC&+ZPWS&)/ (NAT/10. 3) ^ -2 


2.69524 

(1.71) 


XAT_. 


XAT_, 


{(■ 


XATPK_ 


XATPK-, 


- 2.)  /2.} 


= 0.998  S.E.  = 0.16 
Sample  Period  1960-1973 


2^  ./vn  X x\^  2 

D.W.  = 1.67 


(N.2)  NPOPR  Rural  Population 


NPOPR  =ltPOP9  - NPOPU 


(N.3)  NMNA  Nonaqricultural  Employment 
.1  * NMNA 


= 23.75604  QLT28  (1.  - Q690N) 

(NPOPU-j^  + NPOPU) /2  (12.25) 

(56.13) 


NP.\B9+NPAB9_i 


+ 89.38513  Q690N  + 0.02757  (r 


(12.96) 


(1.72) 


NP0P9+NP0?9_. 


. a.  3782  ' 

(1.37)  WI&_j^/PRC_^ 


1 1 


efA 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


( N . 3 ) MMNA  Nonagricultural  Employment,  Continued 


- 52.7221K 
(4.86) 


(NPOPU+NPOPU-^)  + (NPOPU-i  + NPOPU-2) 
(NPOPU_j^vNPOPU-2)  + (NP0PU_2+NP0PU_3  ) 


^ = 0.995 

Sample  Period 


S.E.  = 0.24 
1959-1973 


D.W.  = 1.44 


(N.  4)  NMI Industrial  Employment 


100 .NMI  .lOO.NMIs 

NMNA  = 0.92375  NMNA 
(16.63) 

(40.153) 


0.00116 

(0.01) 


,100.NMCs 
^ NMNA 


,100 .NMTC. 
Nf4NA  -1 


- 2.11470 
(4.12) 


(100  ,10b.NMG^ 

NMNA  ^ NMNA  "I 


. 2286 
2.89) 


. INA 
' INA 

-1 


1-) 


= 0.997  S.E.  = 0.094  D.W.  = 2.35 

Sample  Period  1957-1973  D.  =0.74 
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wtuirroK  / 

EFA 

/" 


(N.5)  NMC  Construction  Employment 


100. NMC 
NMN.^l 
(10.998) 

0.07432 

(0.87) 

^lOO.NMIj 

NMNA 

0.72402 

(4.52) 

^100. NMC 
NMNA 

- 

0.14580 

(0.56) 

,100 .NMTC. 
' NMNA 

+ 

1.67705 

(2.13) 

,100.NMS. 

' NMNA 

1 

0.50598 

(2.01) 

(lOO.NMG. 

NMNA 

+ 

3.35792 

(2.84) 

(INA  ^ 1 ) 
INA-i 

o2 

R = 0. 900 

S .E. 

= 0.144  D 

.W.  = 2. 

25 

Sample  Period  1957-1973  D.  = 0.69 


(N.6)  NMTC  Transport  and  Communications  Employment 


100.NMTC_ 

NMNA 

?o?35?' 

(lOO^N^)  ^ 0.02394 
-1  (0.35) 

.100. NMC. 
NMNA  _ ^ 

(12.070) 

+ 

0.94521 

(8.39) 

( 100. NMTC J 
NMNA 

+ 

1.05191 

( ■ 0.35967 

NMNA  _ 

.lOO.NMG 
NMNA  -1 
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(N.  6 


(N.  7 


•..wurTON  / 


EFA 


NMTC  Transport  and  Communications  Employment,  Continued 


+ 


, . 16270 
[2.29) 


INA_^ 


r2 

^ = 0.989  S.E.  = 0.062 

Sample  Period  1957-1973 


D.W.  = 2.01 
D.  =0.02 


NMS  Domestic  Trade  Employment 


100. NMS 
NMNA 
(8.896) 


0.0507 

(2.10) 


100. NMI.  + 0.08538  /lOQ-NMC. 
NMNA  (1.88)  NMNA 


- 0.17491 
(2.35) 


(lOO.NMTC^ 

NMNA 


.100. NMS. 
NMNA 


+ 0.07343 
(1.03) 


,100.NMG^ 
^ NMNA 


- 0.83225 
(2.48) 


.INA 

1NA_^ 


-1) 


^ = 0.997  S.E.  0.041  D.W. 

Sample  Period  1957-1973  D. 


1.77 
1.  20 


70 
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(N.8) 


NMG Services  Employment 


100. NMG 
NMNA 

= - 0.01470 
(0.37) 

100. NMI  j. 

NMNA  “1 

0.11300 

(1.52) 

(lOO.NMCj 
NMNA  - 

(26.267) 

+ 0.03348 
(0.27) 

^lOO.NMTCj 

NMNA 

0.18159 
(0. 50) 

-lOO.NMS 
NMNA  - 

+ 1.03535 
(8.83) 

100. NMG 
NMNA 

2.27867 

(4.14) 

(iM  -1) 

INA_^  ’ 

^ = 0.997  S.E.  = 0.067  D.W.  = 2.64 

Sample  Period  1957-1973  D.  = 1,51 


(N.9)  NMF Forestry  Employment 


100. NMF  ^ 
NMNA 

(0.606) 


0.009133 

(0.68) 


100. NMI. 
NMNA 


.lOO.NMC' 

''  NMNA  ' 
”1 


+ 


0.094811  ( 
(2.30) 


100 .NMTC 
NMNA 

"1 


,100  .NriS, 

+ 0-229  39 

(1.86)  "1 


0.086497 

i2.18) 


,100. NMG. 
NMNA 
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(N.9) 


(N.IO) 


EFA 


NMF Forestry  Employment 


+ 0.16160 
(0.87) 


, INA 

4na_ 


= 0.944  S.E.  = 0.023  D.W.  = 1.06 
Sample  Period  1957-1973 


NMO  Other  Branch  Employment 


100. NMO 
NMNA 

(1.010) 


0.029339 

(0.46) 


(100^)  + 0.24467  (100^, 

NMNA  (2.03)  NMNA 


- 0.21841 
(1.11) 


NMNA 


- 1.48453 
(2. 51) 


xlOO.NMSj 

NMNA 


100. NMG' 
NMNA 


- 0.96157  ( 
(1.08) 


INA 

INA_j^ 


1) 


= 0.900  S.E.  = 0.108  D.W.  = 1.09 
Sample  Period  1957-1973 
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(N.ll)  NASK  Agricultural  Employment,  State  and  Collective  Farms 


100. NASK 

0 . 1 r 

100. NASK  -1 

(NPOPR+NPOPR  ^)/2. 

(4.07) 

(NPOPR+NPOPR_j^)/2. 

(25.26) 

+ 1.61122 
(1.00) 

QLT28 

- 0.27513 
(1.48) 

QSH65  - 0.56095 
(0.06) 

- 0.25410 
(1.10) 

JPS9  - 

4.56542  ( 

(2.28) 

XAT_j^  ^'^_2 

XATPK_j^  XATPK_2 

R^  = 0.813  S.E.  = 0 

.17 

D.W.  = 1. 

68 

-2.)/2, 


Sample  Period  l'^61-1973 


D.  = 0.80 


(N.12)  NAPRV  Agricultural  Employment,  Private 


NAPRV 

NASK 

(0.4163) 


0.46529  - 0.04081  QSH65 
(24. ?4)  (7.79) 


0.00841  JPS9 
(1.61) 


- 0.96807 
(1.63) 


r NPOPU/NPOPR 
(NPOPU/NPOPR) 


1.] 


R^  = 0.895  S.E.  = 0.0063  D.W.  = 2.42 
Sample  Period  1959-1973 
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WHAimN  / 

eeA 


/ 


(N.13)  NAT  Total  Agricultural  Employroent 


NAT  = NASK  + NAPRV 


(N.14)  NMIEP  Employment,  Electroenergy 


lOQ.NMIEP, 

NMI 

(1.889) 


in  /tcnm  . ^lOO.NMIMBx 

10.46001  + 0.04162  ^-rmr L 

(2.27)  (0.92)  1 


lOO.NMIFM, 


NMI 


.lOO.NMICM,  , „ /lOO.NMIPP, 

+ 0.02656  — rruz + 0.59063  ( — ) 

(0.43)  NMI  _ (0.98) 


R = 0.973  S.E.  = 0.036  D.W.  = 2.00 
Sample  Period  1957-1973 


I 

1 

t 

I 

» 


L 


.'4 
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WHAinON  / 

EFA 


(N.15)  NMICP  Employment,  Coal  Products 


I 

L 


100 .NMICP 


(4,425) 


24.13197 

(2.91) 


+ 0.05559  ( 

(0.68) 


lOO.NMIMB 
NMI  -1 


,100.NMIFM, 
+ 0.07455  ^ Sin  ' 
(0.14) 


-lOO.NMICM  \ rlOO .NMIPP^ 

‘ mmt  - + 3,28373  NMI 


+ 0.02658  mmt  - + 3.283/ 

(0.23)  1 (3.02) 


(INA  _ , . 

+ 1.88254  inA  - 6.90990  QLT28 

(2.87)  “1  (2.87) 


= 0.997  S.E.  = 0.064  D.W.  2.30 
Sample  Period  1957-1973 
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EFA 


(N.16)  NMIPP  Employment y Petroleum  Products 

lOO.NMIPP  . ,100.NMIMB 


NMI 

(0.847) 


4.76174 

+ 0.03752  (: 

(3.39) 

(2.72) 

0.24763 

100. NMIFM 
^ NMI 

(2.81) 

0.02381 

(1.27) 

100 .NMICM 
( NMI 

0.20798 

(1.88) 

INA 

^INA_j^"l*  ^ 

NMI 


) 

~1 


, . 0.06767 

-1  (0.37)  -1 


1.19394  QLT28 
(2.94) 


^ = 0.903  S .E.  = 0.011 

Sample  Period  1957-1973 


D.W.  = 3.06 
D.  = 3.35 


(N.17)  NMIFM  Employment,  Ferrous  Metallurgy 
100 .NMIFM 


NMI 

(4.446) 


= 3.22183  + n.m  7fifi  (10.Q«nmimb 

NMI  -1 

(0.90)  (0.50)  1 

+ 0.77451  (IOQ-MIFM  j 


(3.44) 


NMI 


+ n .06705  100-NMICM 
(1.29)  NMI 


+ 0.17647  (I^ 


(0.62) 


INA_, 


0.46494,100. NMIPP 
(0.99)  ' NMI  > 


0.79103  QLT28 
(0.76) 


-1 


= 0.983 


S.E.  0.028 


Sample  Period  1957-1973 


D.W.  = 1.93 
D.  =0.39 


26 


"1 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


wMAirniN  / 

efA 


(N.18)  NMINF  Employment,  Non  Ferrous  Metallurc 


100 .NMINF 


= 14.82597  + 0.10362  (J-OO.NMIMB^ 
(2.559)  (6.04)  (4.30)  '1 


,1Q0.NMIFM  ^ 
- 0.24017^  NMT 


(1.56) 


lOO.NMICM 


lOO.NMIPP 


+ 0.00908  ( )_  - 0.50040  ( NMl"’””') 


(0.28) 


(1.55) 


- 0.63786  (fNA  “^-)  - 3.95831  QLT28 

(3.29)  "1  (5.56) 


^ = 0.990  S.E.  = 0.019 

Sample  Period  1957-1973 


D.W,  = 1.79 


(N.19)  NMICH  Employment,  Chemical  and  Petrochemical 


100 .NMICH 
NMI 


.lOO.NMIMBx 


= - 23.48491  + 0.08489  I — > 

(4.40)  (1.62)  NMI  -I 


(4.324) 


,100.NMIFM, 
+ 2.07976  ''  nMI  V 


(6.20) 


- 0.34042  .lOO.NMICM  _ q. 38575  (100-NMIPP 

• . XTILit  ▼ 


(4.77) 


(0.55) 


+ 0.18963  (^~  -1.)  + 4.96972  QLT28 

(0.45)  ^^-^-1  (3.21) 


^ =0.998  S .E.  = 0.041 

Sample  Period  1957-1973 


D.W.  = 1.97 


r 


(N. 20) 


(N.21) 
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NMIMB  Employment,  Machine-Building  and  Metal-Working 


NMI  ^ 4.62478 

(35.255)  (0.18) 

+ 0.76670  (ii 
(3.03) 

NMI 

- 0.24136 
(0.15) 

^lOO.NMIFM 

NMI 

.lOO.NMICMj 

- 0.01610  NMI  -1 

(0.051  ^ 

- 9.13096 
(2.70) 

lOO.NMIPP 
^ NMI  -1 

+ 0.96943 

(0.48)  ^ 

+ 3.55470 
(0.48) 

^ = 0.997 

QLT28 

S.E.  = 0.199 

tD.W.  = 1.93 

Sample  Period  1957-1973 
NMIFP  Employment,  Forest  Products 
100 .NMIFP 


D.  = * 


NMI 

(9.607  ) 


75.40619  t 0.16006 

- ' NMI 


(8.56) 


(1.75) 


-1 


- 2.519  32  (10.0.-..NMIFM 


(4.45) 


+ 0,54956  ( 
(4.35)  ^ 


NMI 


lOO.NMlCNK  29041  ,1.00  .NMIPP 


NMI 
INA 


NMI 


-1 


- 17.00851  QLT28 
(1.52)  (6.45) 


R = 0.998  S.E.  = 0.075 

Sample  Period  1957-1973 


(6.45) 

D.W.  = 1.98 


j 
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efA 


(N,22)  NMIPA Employment,  Paper  and  Pul^ 


II 

L 


100. NMIPA 
NMI 

(0.795) 


•0. 33794 
(0.24) 


0.000855  ,100.NMIMB, 

(0.06)  ' NMI  ^-1 


+ 0.085595  ,100.NMIFM, 
(0.98)  ^ NMI  ^-1 


- 0.07519  .lOO.NMICM.  + 0.35700  ,100.NMIPP, 

(3.77)  ^ NMI  (1.91)  ^ NMI  ’ -1 


0.04055  ^ 0.26434  QLT28 


(0.33) 


(0.63) 


R = 0.874  S.E.  = 0.012  D.W.  = 2.19 
Sample  Period  1957-1973 
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(N.23)  NMICM Employment,  Construction  Materials 


lOO.NMICM 


,100.NMIMB^ 

9.12825  + 0.01611  > 

0.30)  (0.14)  NMI 


(6.407) 


,100.NMIFM, 
1.13350  ''  NMi  > 
(1.59) 


0.88652  2;08320  (MA^^) 


(5.83) 


■1  (1.40) 


,INA  , 

t 1.08117 

(1.20)  -1 


- 1.57299  QLT28 
(0.48) 


^ = 0.908  S.E.  = 0.088  D.W.  = 2.38 

Sample  Period  1957-1973  D = 1.01 


(’1.24)  NMISG Employment , Soft  Goods 


lOO.NMISG 


(16.18) 


,100 .NMIMB, 
11.64421  - 0.35485  ' > 


(0.55) 


(1.71) 


« .lOO.NMIFM, 

0.99600  ( — rrn-; ) 

(0.75)  NMI 


- 0.12314 
(0.44) 


.(10_0._NMI_CM)  ^ (lOP^NyPP) 


’1  (2.84) 


JU 
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(N.2  4) 


(N.25) 


NMISG Employment,  Soft  Goods,  Continued 


,INA  . . 

" 1-) 


+ 4.18015  QLT28 

(0.68) 


^ = 0.966  S.E.  = 0.163  D.W.  = 1.91 

Sample  Period  1957-1973 


NMIPF Employment,  Processed  Foods 


lOO.NMIPF 

NMI 

(9.406) 


■lOO.NMIMB  , 
5.7609  - 0.04514  ( ) 


(0.73)  (0.59) 


NMI 


,100.NMIMB, 

+ 1.94929  ( — ) 

(3.96)  NMI 


- 0.33314  ( 
(3.17) 


lOO.NMICM,  /lOO.NMIPP  . 

+ 3.63546  I ) 


NMI 


-1  (3.53) 


NMI 


+ 0.09462  ( 


INA 


(0,15)  INA_^ 


1.)  + 1.93847  QLT28 
(0.85) 


^ = 0.965  S.E.  = 0.061  D.W.  = 

Samole  Period  1957-1973 


): 


2.13 
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WMAtTQK  / 

eeA 


( N . ^ ) NMINC Employment,  Industry  NCE  (Residual  Branch) 


lOO.NMINC 

NMI 

(3.863) 


xlOO.NMIMB, 

- 10.27373  - 0.90234  ( ) 


(0.25) 


(2.26)  NMI 


.lOO.NMIFM, 

0.50822  ( ) 

(0.20)  NMI 


,100.NMICM,  ,100.NMIPP. 

0.72073  ( - ) - 4.93324  ( _ ) 


(1.32) 


NMI 


■1  (0.92) 


NMI 


7.80506  - 1-)  + 15.73648  QLT28 

(-2.43)  (1.33) 


= 0.814  S.E.  = 0.315  D.W.  = 2.13 
Sample  Period  1957-1973 
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(N.27) 


(M.20) 


WHAinON  / 


EFA 


NIET Engineering  - Technical  Employees  in  Industry  (End  Year) 


NIET-NIET_  = 


„ NEIND9_  +NEIND9-9 

0.16841  1 

(13.38)  2. 


(149.43) 


8975  Q690N 


j.  1 QOQon  r2.  (NIET-i -NIET-, ) 

4 154.92920  { i 2A_  _ 0.13589} 

I4EIND9_^  4 NEIND9-2 


2 

^ = 0.726  S.E.  = 32.39  D.W.=  1.26 

Sample  Period  1958-1973 


NTSP?V  Specialists  Employed  in  Transport  and  Communications 


NETRA9-i4  ’-IETnA9-o 

NTSPA-NTSPA_,=  0.4  8120  , t ±x 

^ (36.28)  ^ 2 ’ 

(46.57) 


4 43.69722 


2.*  (NTSPA-j^  -NTSPA_2) 
NETRA9~2^  4 NETRA9-2 


-'0.497611 


= 0.895  S.E.  = 5.00  D.W.  = 


Sample  Period  1958-1973 


3 ) 


1.60 
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I Investment 


(a) Non-Agricultural  Investment,  Sector  Equations 


(I. la)  IIN  Capital  Investment  in  Industry 


I IN 
IIN. 


1 . 


0.06580 

(6.66) 


0.05812  Q6567  - 0.05178  Q69 
(4.51)  (2.88) 


(0.074) 


+ 0.26201  GFI 
(2.29) 


+ 0.17407 
(3.34) 


GPG 


0.21017  GDF 
(5.30) 


R 


2 


0.851 


S.E. 


0.017 


Sample  Period  1959-1973 


D.W. 


1.27 


Where 


GFI 


r,PG 


IFAJ&/PII-2 


IFA.T&^  ^ /PTT-2 
ZPG&/PII_, 
5^PG&_^/pri_2 
- BDN  i9/PIWH70 


1. 


1. 


- 1. 


GDF 


BDN  &9_^/PHVH70_^ 
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efA 


(I. 2a) 


ICRUB  Caoital  Investment  in  Construction 


ICRUB 

ICRUB-i 


0.02216  QFYP  - 0.00726 
(0.69)  (0.14) 


(0.094) 


+ 0.30240 

(0.88) 


(^-  1.) 

XATPK 


+ 1-97563  GINA 
(2.78) 


R~  = 0.593  S.E.  = 0.055  D.W.  = 2.71 
Sample  Period  1961-1973 


Where 


GINA  = 1- 


(I. 3a)  ITRUB  Capital  Investment  in  Transport  and  Communications 

- 1.  = 0.11595  - 0.03159  QFYP  0.07515  Q6567 
ITRUB.j^  (6.44)  (1.69)  ~ (3.15) 

(0.092) 

- 0.03214  Q69  + 0.17208  GFT  - 0.27395  GDF 
(0.96)  (2.22)  (3.90) 

r2  = 0.750  S.E.  = 0.030  D.W.  = 1.86 
Sample  Period  1959-1973 
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(I. 3a)  ITRUB  Capital  Investment  in  Transport  and  Communications, 
Continued 


Where  GDF  defined  above  under  (I. la) 

IFTR&9/PIT_]_ 

GFT5 - 1. 

IFTR&9_i/PIT_2 


(I. 4a)  IHS Capital  Investment  in  Housing 


IHS 


(0.033) 


0. 24470 
(fi.53) 


0.00876  QT50  - 0.13795  Q6064 
(4.78)  (9.35) 


- 0.03773 
(2.47) 


Q69  - 0.05105  GDF 
(1.40) 


p2 

^ = 0.940  S.E.  = 0.014  D.W.  = 2.36 

Sample  Period  1961-1973 


GDF  defined  above  under  (I. la) 


36 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


( 1 . 5a)  ISER Capital  Investment  in  Services  and  Domestic  Trade 


ISER 

ISER-j^ 


1.46506 

(3.84) 


0,02681  QFYP  - 0.36961  QLT28 
(1.06)  (3.56) 


(0.076) 


- 0.03311  Q69 
(0.71) 


0.55272  (xTTTPK 
(1.38) 


^A'^-1  -2.)/2. 

XA'l'PK_i 


- 0.11793  GDF 
(1.29) 


= 0.701  S.E.  = 0.042  D.W.  = 1.99 
Sample  Period  1959-1973 


GDF  defined  above  under  (I. la) 


( 1 . 6 a ) I J4A Capital  Investment,  Total  Non-Agricultural 


INA  r IIN  f ICRUB  + ITRUB  + IHS  + ISER 


(b) Alternate  Investment  Model 

Total  Non-Agricultural  Investment  determined  by 
equation  (I. 6b).  Sectoral  Investment  determined 
by  exogenous  share  variables  in  equations  (I. lb)  - 
(I. 5b)  . 
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EFA 


( b) Alternate  Investment  Model,  Continued 


(I. lb) 

IIN  H 

IRII9  * 

INA  / 100. 

(I. 2b) 

ICRUB 

= IRIC9 

* INA  /lOO. 

(I. 3b) 

ITRUB 

5 IRIT9 

* INA  /lOO. 

(I. 4b) 

ms  = 

IRTH9  * 

INA  /inn. 

(I. 5b) 

ISER  = 

IRIS9 

* INA/100. 

(I. 6b) 

INA 

Total 

Non-Agricultural  Investment 

h?Uf“  - mir  ■ hW 


INA 

INA_^ 

(0,069) 


- 0.03235  Q69  + 0.14109  GPG  - 0.13580  GDF 
(1.14)  (1.80)  (2.38) 


^ 0.56  3 0.0  26  D.W.  = 1.06 

Sample  Period  1959-1973 


GPG  '■nd  GDF  defined  above  under  ( I.  la) 
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(1.7) 


Capital  Investment  in  Agriculture 


— - 1.  = 0.06343  - 0.01262  QSH65  + 0.51819  GFA 
IA_^  (5.13)  (0.79)  (5.38) 

(0.107) 


- 0.17120 
(3.90) 


GDF  + 0.37863 
(3.61) 


,XAT 


1.) 


- 0.14341 
(1.26) 


^XAT 


r2 

= 0.908  S.E.  = 0.015  D.W.  = 2.12 
Sample  Period  1961-1973 


GDF  defined  above  under  ( I. la) 


Where 


ifag&4/pia_2 

IF,\G&9_j^/PIA_2 
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/' 


1 (T.8) 


I 

1 

I (1.9) 


(a) 


i 


I F ^ J & Adjusted  Finance  for  Centralized  Capital  Investment 


IFAJ&  £ IFTN&9  - 4.9  QSH68_^ 


ITOTAL  Total  New  Capital  Investment  in  the  National  Eoonomy 


ITOTAL  £ IN A + I A 


Branch  Investment , Direct  Functions 


( 1 . 1 Oa ) I IFP CaF)ital  Investment,  Electroenergy 


- l.=  -0.00416  +•  08811  QFYP  + 0.04703  Q6567 
IIEP_^  (0.24)  (5.77)  (2.78) 

(0.053) 


- 0.09926  Q69  + 0.27386  GFI 
(4.04)  (1.78) 


Samp  1 e • ??-r  i.od^  i 


D.W. 


1.85 


GFI  defined  above  under  (I.la). 


t 


L 
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1 


(I. 11a) 


1 1 CP Capital  Investment,  Coal  Products 


IICP 
IICP_^ 

(0.033) 


- 1,  = + 0.03618  + 0.04771  QFYP  + 0.00816  Q6567 
(2.29)  (2.66)  (0.38) 


- 0.08948  Q69  - 0.28049  CDF 
(3.28)  (4.66) 


R = 0.861  S.E.  = 0.025  D.W.  = 1.62 
Sample  Period  1961-1973 


GDF  defined  above  under  (I. la) 


(I. 12a)  IIPP Capital  Investment,  Petroleum  Products 


IIPP 

IIPP 


- 1. 


-1 
(0.088) 


= 0.03409  + 0.05256  qfYP  - 0.13867  Q69 
(2.01)  (3.28)  (4.57) 


+ 0.39909  GFI  - 0.23682  GDF 
(3.94)  (3.46) 


= 0.800  S.E.  = 0.026  D.W.  = 2.26 
Sample  Period  1961-1973 


GFI  and  GDF  defined  above  under  (I. la) 
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WHAinON  / 


E|A 


(1. 13d)  III'M  Capital  investment,  Ferrous  Metallurgy 


IIFM 


0.16046  - 0.13377  QFYP  - 0.09740  Q6567 
(5.03)  (3.20)  (1.92) 


(0.074) 


- 0.06800  Q69  - 0.14867  GDF 
(0.92)  (1.00) 


= 0.588  S.E.  0.068  D.W.  = 2.77 
Sample  Period  1959-1973 


GDF  defined  above  under  (I. la). 


(I. 14a)  IINF  Capital  Investment,  Non-Ferrous  Metallurgy 

\nd  Industry  NEC 


IINF 

iinf_^“ 

(0.057) 


0.04625  - 0.07358  Q6567  - 0.04462  Q69 
(1.57)  (1.54)  (0.62) 


+ 0.43727  GPG 
(2.11) 


0.26357  GDF 
(1.77) 


R = 0.430  S.E.  = 0.069  D.W.  = 2.65 
Sample  Period  1959-1973 


GPG  and  GDF  defined  above  under  (I. la). 
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(1. 15a)  IICH Capital  Investment,  Chemicals  and  Petrochemicals 


= 0.05286  + 0.16279  QSH65  - 0.13426  Q6567 

-1  (1.61)  (3.71)  (3.18) 

(0.093) 


+ 0.77878  GFI  - 0.40080  GDF 
(1.57)  (2.47) 


==  0.338  S.E.  = 0.058  D.W.  = 2.26 
Sample  Period  1961-1973 


GFI  and  GDF  defined  above  under  (I. la). 


(I. 16a)  I IMS Capital  Investment,  Machine-Building  and 

iMetal-Working 


- 1.  = 0.02103  - 0.02664  Q6567  + 0.07929  Q70 
Iir^_l  (0.64)  (0.98)  (1.96) 

(0.103) 


-t-  0.40442  GPG  + 0.35652 
(3.17)  (1.71) 


IIMB 

IIMB_^ 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


WHAK.w..  , 

efA 


/ 


( 1 . 1 6 a ) HMD Capital  Investment,  Machine-Building  and 

Metal-tVorking , Continued 


^ = 0.747  S.E.  = 0.035  D.W.  = 2.34 

Sample  Period  1901-1973  D.  =■  1.04 


GPG  defined  above  under  (I. la) 


( I . 1 7a ) IIFP Capital  Investment,  Forest  Products 


IIFP 

IIFP 


- 1.  = 0.11348  + 0.02928  QFYP  - 0.10974  Q6567 
(4.77)  (1.25)  (5.72) 


(0.057) 


0.12625  Q69  - 0.28559  GDF 
(3.10)  (3.32) 


IIFP  , ^ 

0.34833  (PTirp  - 1.) 
(2.04)  -1 


R = 0.791  S.E.  = 0.037  D.W.  = 2.49 
Sample  Period  1959-1973  D.  = 1.26 


GDF  defined  above  under  (I. la). 
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/ 


(I. 18a)  IICM  Capital  Investment,  Construction  Materials 


IICM 

(0.041) 


= 0.03871  - 0.08803  Q6264  + 0.14422  Q6869 
(2.19)  (2.60)  (3.64) 


^ = 0.721  S.E.  = 0.050  D.W.  = 2.46 

Sample  Period  1961-1973 


(I. 19a)  IISG Capital  Investment,  Soft  Goods 


IISG  _ 

= 0.13957 

- 0. 

11840  Q69 

+ 0.14302  GPG 

IISG_^ 

(5.54) 

(2 

.48) 

(1.10) 

(0.098) 

- 0.19383 

GDF 

- 0.41625 

(2.03) 

(3.10) 

= 0.803 

S.E.  = 

0.046 

D.W.  = 

1.15 

Sample  Period  1959-1973 

D. 

1.93 

GPG  and  GDF 

defined 

above 

under  (I, 

. la)  . 

(3.43) 
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(I.  20 a)  I IPF Capital  Investment,  Processed  Foods 


IIPF 

(0.043) 


0.05915  - 0.03897  Q6567  - 0.03907  Q69 
(3.65)  (1.39)  (1.04) 


+ 0.28097  gPG  - 0.44939  GDF 
(2.56)  (5.57) 


= 0.326  S.E.  = 0.036  D.W.  = 2.25 
Sample  Period  1961-1973 


GPG  and  GDF  defined  above  under  (I. la). 


(b)  Branch  Investment,  Share  Equations 


(I. 10b) 

IIEP 

r 

IREP9 

★ 

IIN 

(I. 11b) 

IICP 

S 

IRCP9 

* 

IIN 

(I. 12b) 

IIPP 

= 

IRPP9 

★ 

IIN 

(I. 13b) 

IIFM 

= 

IRFM9 

* 

IIN 

(I. 14b) 

IINF 

IRNF9 

* 

IIN 

(I. 15b) 

IICH 

= 

IRCH9 

* 

IIN 

(I. 16b) 

IIM3 

IRMB9 

★ 

IIN 

(I. 17b) 

IIFP 

= 

IRFP9 

* 

IIN 

r 
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(b) 


Branch  Investment,  Share  Equations,  Continued 


(I . I8b) 

IICM  IRCM9 

* IIN 

(1. 19b' 

IISG  = IRSG9 

* IIN 

(I. 20b) 

IIPF  3 IRPF9 

* IIN 

1,21)  I7QT  Change  in  Inventories,  Domestic  Trade 


I70T  = 2.93819  - 0.10606  IS70T_  + 0.05940  (CR-CRS-CRF ) * 

(5.07)  (1.30)  (1.02) 


(2.249) 


+ 0.29956  { (CR-CRS-CRF)*  - (CR-CRS-CRF)  - 0.45295} 

(1.66) 


t 0.10701  (XAT-XATPK  , + 1.816) 

(1.89) 

inn  ot^mcq  100  BDN&9  , 

- 0.25209  ~ 0.50432) 


(1.50) 


PIWH70 


PIWH70 


-1 


R^  = 0.711  S.E.  = 0.567  D.W.  = 1.82 
Samole  Period  1958-1972 


X 


-1 


X 


Inhere  X*  3 X_j^  (.1  + .4 


-2 


X 


+ .4 


-3 


X 


+ .1 


-4, 


-2  -3  -4 

Projection  from  four  previous  growth  rates. 


X 


-5 


(1,22)  IS70T  Stock  of  Inventories,  Domestic  Trade  (End  Year) 


IS70T  = IS70T_^  + I70T 
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WtUCTQN  / 


(1.23) 


I70NTA  Change  in  Inventories,  Non-Tracie  Non-Agricultural 


I70NTA  = - 0,69281  - 0.42559  IS70NTA  , + 0.18392  GNPNA* 

(0.28)  (2.40)  " (2.56) 

(6.156) 

- 0.40307  (GNPNA*  - GNPNA  - .87371) 

(1.56) 


+ 5.86858  Q66 
(2.83) 


= 0.642  S.E.  = 1.952  D.W.  = 1.66 
Sample  Period  1958-1972 

Where  X*  defined  above  under  (1.21) 


(1.24)  IS70NTA  Stock  of  Inventories , Non-Trade  Non-Agricultural 
(End-Year) 


IS70NTA  = IS70NTA_^  + 170NTA 


wHAirrc*.  / 

WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC.  EFA 

/' 


CAPITAL 


KITOT  Industrial  Basic  Funds  (Capital  Stock)  (Jan.  1) 


KITOT_^^  £!  KITOT  + KNDI 


(K-2)  KIA Adjusted  Industrial  Basic  Funds  (Jan.  1) 


KIA+j^  - KITOT^^  - KIT589  - KIH629 


( K • 3 ) KNDI Industrial  Capital  Formation 


KNDI  + 0.05  KITOT  = 1.09890  QFYP  + 0.00886  IIN 

(1.89)  (0.03) 

(22.197) 


+ 0.3278  IIN  , + 0.4327  IIN-o 
(16.57)  . (2.15) 


+ 0.3234  IIN-. 

(1.66)  3 


R = .980  S.E.  = 1.119  D.W.  - 1.24 
Sample  Period  1959-1973 


^distributed  Lag:  Quadratic,  4-Period,  Zero-constrained 

in  5th  Period. 


3 


i 
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(K.4)  KCR  Construction  Basic  Funds  (Jan.  1) 


KCR^^  = KCR  + KNDC 


(K.5)  KNDC  Construction  Capital  Formation 


KNDC  + 0.06  KCR  = 0.33634  QPL5  + 0.93224  ICRUB 
(2.008)  (2,06)  (19.22) 


^ = .902  S.E.  = 0.335  D.W.  = 1.58 

Sample  Period  1958-1973 


(K.6)  KTR 


Transport  and  Communications  Basic  Funds 
(Jan . ll 


KTR^^  E KTR  + KNDT 


(K.7)  KTA 


Adjusted  Transport  and  Communications  Basic  Funds 
( Jan . T7 


KTA  , H KTR.1  + KIT589 

->•1 


( K . 8 ) ODT Transport  and  Communications  Capital  Formation 


KNDT  t 0.025  KTR  = Q65  + ( ITRUB+ITRUB_  ) 

(7.571) 


^ = .954  S.E.  = 0.513  D.W.  = 1.65 

Sample  Period  1959-1973 
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(K.9)  KTCUS  Freight  Car  Utilization  Rate 


KTCUS  = 182.425  QSH65  + 3.97263  QSH65  * QT50 
(35.46)  (9.42) 

(241.88) 


+ 232.324  (1.-  QSH65)  + 1.02710  (1.-QSH65)*  QT50 

(39.96)  (3.56) 


.DDNS,9/PIWH70 


^ = 0.981  S.E,  ==  2.23  D.W.  = 2.30 

Sample  Period  1958-1973 


(K.IO.)  KCOM Basic  Funds,  Domestic  Trade  (Jan.  1) 


KCOM^j^  = KCOM  + KNCOM 


(K.ll)  KNCOM  Capital  Formation,  Domestic  Trade 


KNCOM  + 0.02  KCOM 
(2.245) 


3.62055  Q65  + 2.19175  Q68 
(9.29)  (5.49) 
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( K . 1 1 ) KNCOM  Capital  Formation,  Domestic  Trade,  Continued 


Q69  + (ISER-j^  + ISER-21 


^ = 0.940  S.E.  = 0.379  D.W.  = 1.39 

Sample  Period  1960-1973 


(K.12)  KHBF Basic  Funds,  Housing  (Jan.  1) 


KHBF^j^  = KHBF  + KNDH 


(K.13)  KNDH Housing  Capital  Formation 


KNDH  + 0.02  KHBF  = 
(11.179) 


- 0.61240  QFYP  + 7.89835  Q62 
(1.33)  (8.83) 


^ = 0.914  S.E.  = 0.815  D.W.  = 2.18 

Sample  Period  1960-1973 


WHARTON  EJONOMETRIC  FORECASTING  ASSOCIATES  INC 


(K.14)  KHA Adjusted  Housing  Basic  Funds  (Jan.  1) 


7.84 

KHA^^  5 KHBF^3_  + nTT  KIH  629 


(K.15)  KSER  Basic  Funds,  Services  (Jan.  1) 


KSER^j^  5 KSER  + KNSER 


( K . 1 6 ) KNSER  Services  Capital  Formation 


KNSER  + 0.02  KSER  = 0,63499  QFYP  + 4.49012  Q63 

(6.78)  (2.95) 

(8.839) 


WHAKTCW  / 

efA 


4.41527  Q70  + 0.49879  (ISER_,  + ISER-.) 
(^.90)  (19.46)  3 4 


R = 0.890  S.E.  = 1.355  D.W.  = 1.15 
Sample  Period  1960-1973 


(K.17)  KA.IR 


Agricultural  Basic  Funds  (excl.  Productive 
Livestock)  (mid-year) 


KAIR  - 0.95^pIR.^  . QPL7  . ,^§75^^  (, 


I.A+IA-i 


= .976  S.E.  = 0.430  D.W.  = 1.82 
Sample  Period  1957-1972 
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(K.18) 


(K.19) 


(K. 20) 


I 


(K. 21) 


KIF Industrial  Capital,  From  Western  Imports  (End 

Year  Value) 


KIF  H 0.95  KTF_^  + 0.1  MIEIN$_i*PREX9/ (P599/1 . 1852) _i 

KIEP Basic  Funds,  Electroenergy  (Jan.  1) 

KIEP  , = KIEP  + KNIEP 
+ 1 

KNIEP  Capital  Formation,  Electroenergy 
KNIEP  + 0.04  KIEP  = - Q.212 


15  QFYP  + 


1 IIEP 


- 1.33388  (IIEP_i  + IIEP.o) 

(1.66)  ^ 


-f-  1.52319  (IIEP_^  + IIEP-4) 
(3.19) 


= 0.880  S.E.  = 0.522  D.W.  = 2.34 
Sample  Period  1959-1973 


KICP Basic  Funds,  Coal  Products  (Jan.  1) 

KICP^j^  3 KICP  + KNICP 


54 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


(K, 22) 


KNICP  Capital  Formation,  Coal 


KNICP  + 0.03  KICP 
(0.790) 


0.1161 

(3.68) 


3 QFYP 


Products 


- 0.30244  Q68 
(4.71) 


+ 0.18559  (IICP  + IICP_]  + IICP.t) 
(37.04) 


''  = 0.856  S.E.  = 0.060  D.W.  = 2.32 

Sample  Period  1959-1973 


(K.23)  KIPP  Basic  Funds,  Petroleum  Products  (Jan.  1) 


KIPP^j^  = KIPP  + KNIPP 


( K . 2 4 ) KNIPP  Capital  Formation,  Petroleum  Products 


KNIPP  - 0.025  KIPP  = - 
(1.471) 

+ 0.23246  (IIPP  + IIPP.T  + IPP-?) 
(15.84)  ^ ^ 


= 0.868  S.E.  = 0.315  D.W.  = 1.96 
Sample  Period  1959-1973 


(K.25)  KIFM Basic  Funds,  Ferrous  Metallurgy  (Jan.  1) 


0.44342  QFYP  - 0.60611  Q6567 
(2.59)  (2.81) 


KIFH4.2^  -t  kIFM  + KNIFM 
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( K . 2 6 ) KNIFM  Capital  Formation,  Ferrous  Metallurgy 


KNIFM  +0.05  KIFM  = 
(2.263) 


0,42263  (IIFM  + IIFM  i +IIFM-2) 
(25.36)  ^ 


R = 0.736  S.E.  = 0,357  D.W.  = 2.16 
Sample  Period  1959-1973 


(K.27)  KICH  Basic  Funds,  Chemicals  and  Petrochemicals  (Jan.  1^ 


KICH^^  H KICH  + KNICH 


( K . 2 8 ) KNICH  Capi tal  Formation,  Chemicals  and  Petrochemicals 


KNICH  + 0,04  KICH  = 0.66416  QFYP 
(2.064)  (2.73) 


+ 0,51752  (IICII_T  + IICH_o) 
(12.60)  ^ 


r2  = 0.772  S.E.  = 0.476  D.W.  = 2.05 
Sample  Period  1959-1973 


(K, 29)  KIMB Basic  Funds,  Machine-Building  and  Metal-Working 

(Jan.  1) 


KIMB^j^  H KIMB  + KIUMB 


Df) 


1 


I 


1 
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(K.30)  KNIMB  Capital  Formation,  Machine-Building  and 
Metal-Working 


KNIMB  + 0.05  KIMB 
(4.666) 


0.23512  QFYP  + 0.79425  Q66 
(1.25)  (2.13) 


+ 0.57407  (IIMB  + IIMB_i) 
(40.40) 


= 0.973  S.E.  = 0.361  D.W.  = 2.22 
Sample  Period  1959-1973 


(K.31)  KIFP  Basic  Funds,  Forest  Products  (Jan.  1) 


KIFP+^  E KIFP  + KNIFP 

(K.32)  KNIFP  Capital  Formation,  Forest  Products 


KNIFP  + 0.045  KIFP  = 0.07759  QFYP 

(0.82) 

(1.034) 


+ 0.44045  (IIFP  + IIFP_t) 
(17.39) 


r2  = 0.749  S.E.  = 0.183  D.W.  = 1.17 
Sample  Period  1959-1973 


(K.33)  KICM  Basic  Funds,  Construction  Materials  (Jan.l) 


KICM^^  E KICM  + KNICM 


j7 


(K.34) 


(K. 35) 


(K.36) 


! 


’T’ 
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KNICM  Capital  Formation,  Construction  Materials 


KNICM  +0.04  KICM 
(1.325) 


0.18611  Q69 
(0.95) 


- 1.24738  Q70  + 0.3480  IICM 
(6.57)  (1.51) 


+ 0.3335  IICM_i  + 0.2707  IICM-2 
(22.62)  (2.12) 


+ IICM_3 


r2  = 0.896  S.E.  0.173  D.W.  = 1.57 
Sample  Period  1959-1973 

Distributed  Lag  estimation:  Quadratic,  4-Period, 

Zero-Constrained  in 
5th  Period. 

KISG  Basic  Funds,  Soft  Goods  (Jan.  1) 


KISG^j^  H KISG  + KNISG 


KNISG  Capital  Formation,  Soft  Goods 


KNISG  + 0.05  KISG  = 0.2546  IISG  + 0.5098  IISG_i 

(0.39)  (1.91) 

(1.015) 
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(K.36)  KNISG  Capital  Formation,  Soft  Goods,  Continued 

r2  = 0.854  S.E,  = 0.163  D.W.  = 2.14 
Sample  Period  1959-1973 

Distributed  Lag  estimation:  Quadratic,  3-Period,  Zero 

Constrained  in  4th  Period. 

( K . 3 7 ) KIPF Basic  Funds,  Processed  Foods  ( Jan . 1 ) 


KIPF+3^  = KIPF  + KNIPF 

(K.38)  KNIPF  Capital  Formation,  Processed  Foods 

KNIPF  + 0.05  KIPF  - 0.95911  Q61 
(1.852)  (3.63) 

- ^^9^^J7  Q62  t ^^1^^^  IIPF 

+ 0.4942  IIPF.t  + 0.4577  IIPF.o 
(2.53)  ^ (1.27) 


r2  = 0.890  S.E.  = 0.234  D.W.  = 1.52 
Sample  Period  1959-1973 

Distributed  Lag  estimation:  Quadratic,  3-Period, 

Zero-constrained  in 
4th  Period. 


( K . 3 9 ) KSUM  Basic  Funds,  National  Economy  (Mean  Year) 

KSUM  = KAIR  + ^ (KTA  + KCR  + KTA  + KCOM  + KHA  + KSER) 
t S (KIA  + KCR  + KTA  + KCOM  + KHA  + KSER) 
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(K.40)  KIPPF  Basic  Funds,  Petroleum  Products,  World  Imports 

^ - , MTM12&  V 

KinpF  = 0.95  KIPPF_^  F 0.1  (p599/i.  13-52^-1 


( K . 4 1 ) KICHF  Basic  Funds,  Chemicals  and  Petrochemicals,  Western 
Imports 


KICHF 


0.95  KICHF_^  +0.1 


,MIECH$*PREX9^ 
^P599/1.1852  ' -1 


(K.42)  KIMB^  Basic  Funds,  Machine-Building,  World  Imports 


KIMBF 


0.95  KIMBF_^  + 0.1 


, MTM10&  ^ 
^P599/1.1852^ -1 


! 

i 
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OTHER  AGRICULTURAL  VARIABLES 


. . XAT  , 

Define  RXA  = — “!• 

XATPK 


(A.l)  ALVR  Livestock  (Value  in  1965  Rubles) 


ALVR 


ALVR 
(0.064) 


- 0.95  = - 0.12038  - 0.00879  QT50 
(1.29)  (4.05) 


XACTOAL9 

+ 0.16540  

(1.58)  1000.  ALVR_jl  (2.66)  100. 


-1  KWAL9_i 

+ 0.61302 


RXA_t  + RXA_2 

+ 0.26799  { ; ) 

(1.60)  ^ • 


r2  = 0.777  S.E.  = 0.014 

Sample  Period  1959-1972 


D. W.  = 2.46 


(A. 2)  AACI  Index  of  Agricultural  Current  Purchases 
AACI 


AACI 
(0.074) 


- 1.  = 0.10286  - 0.00191  QT50  + 0.04577  Q65 

(5.78)  (2.00)  (2.68) 


. RXA  - 0^^2  2^8^4  0 


RXA_  1 + RXA-  2 


2 . 


R^  =0.799  S.E.  =0.014 

Sample  Period  L959-1972 


D.W.  = 1.63 


(>l 


jd 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC, 


YIA 


X PRODUCTION 


{ X . 1 ) XITOT  Industrial  Output  Index 

Cobb-Douglas  production  functions  with  labor  elasticity 
constrained  to  0.560.  No  technical  progress  terms 
included . 

Sample  Period  1961-1972. 

Define  the  following  dependent  variable: 


LXIC  = In  XITOT  - 0 .560  {(>.  845  In  (NMI-NIKT)+  0.155  In  NIST} 

(-1.1249) 

(a)  Capital  Disaggregation,  Du  nmy  Variable  Q6466  (.\LT  (6)=0) 


LXIC  = - 3,41112  - 0.01896  Q6466  + 0.22751  (■ 

(^3.99)  (6.35).  (7.04) 

,KIA,^l  t-KIA  KIFtKIF.i 

.0^3741^  ) 

r2  = 0.9996  S.E.  = 0.0043  D.W.  =2.72 


KIF+KIF 


-1, 


2. 


(b)  Capital  Disaggregation,  No  Dummy  Variable  (ALT  (6)-l) 

(1 


LXIC  = - 3.38701  + 0.26306 

(27. 487  (3.56) 


,KIF+KIF_]^^ 


r2 


+ 0.35578  In 
(7.14) 

0.997  S.E.  = 


KIA+j+KIA  KIF+KIF_i 
( 2"^ - 2 

0.0100  D.W.  = 1.08 


()2 
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(c)  Aggregate  Capit.\l  Series,  Dununy  Variable  Q6466  (ALT  (6) -2) 

,KIA+i+KIA, 

LXIC  --  - 3. 81^454  - 0.02207  Q6466  + 0.53136  In  ^ T. ’ 

(78.24)  (3  22)  (55.81) 


r2  = 0.997  S.E.  = 0.0101  D.W.  = 0.81 


(d)  Aggregate  Capital  Series,  No  Dummy  Variable  (ALT (6) -3) 


KIA+]^+KIA 

LXIC  = - 3.85139  + 0.53753  In  ( 5 ^ 

(58.36)  (41.39  ) 


r2  = 0.994  S.E.  = 0.0140  D.W.  = 0.51 


( X . 2 ) XCRUB  Construction  Activity,  State  Enterprises 


In  XCRUB  = 
(3.44) 


KCR  , +KCR 

7.35112  + 1.07667  In  NMC  + 0.06603  In  ( = ) 

f6.74)  (7.93)  (1.26)  2. 


+ 0.24571  In  XICM 
(4. 59) 


r2  = 0.999  S.E.  = 0.012  D.W.  = 2.71 
Sample  Period  1958-1972 


( X . 3 ) XT7R Transport  and  Communications  Index 


KTA^fl-UCTA 

In  XT7R  = - 3.11578  + 0.76397  In  ( 2 ^ 

(3.16)  (4.88) 


0 J 


(4.25) 
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(X.3)  XT7R  Transport  and  Communications  Index,  Continued 

NTSPA  + NTSPA-i 

+ 0.14441  In  ( 5 ) 

(1.11)  2. 


+ 0.59203  In  KTCUS 
(3.20) 


r2  = 0.999  S.E.  = 0.012  D.W.  = 1.08 
Sample  Period  1958-1973 


( X . 4 ) XTRADE  Domestic  Trade  Index 

,KCOM+i+KCOM^ 

In  XTRADE  = - 0.88405  + 0.06606  In  ^ 7~. 

(2.04)  (1.16) 

(4.452) 

XILT  + XILT_i 

+ 1.18384  in  T. 

(8.74) 


r2  = 0.996  S.E.  = 0.019  D.W.  = 0.77 
Sample  Period  1960-1972 


Where 


0.27744  XISG  .38796  XIPF 
XILT  = (0.27744  + 0.38796) 


(1970  Value-Added  Weights  by  Branch) 


(X.5)  XSER  Services  and  Administration  Output  Index 


In  XSER  = 
(4.422) 


3.82213  + 0.73040  In  NMG 
(1.16)  (1.40) 


f 0.19967  In  KHBF.i  +■  KHBF  + KSER+i  + KSER 
(0.58)  2 ^ 


(X.5) 


XSER 


Services  and  Administration  Ou^ut  Index,  Continued 


r2  = 0.994  S.E.  = 0.015  D.W.  = 1.97 
Sample  Period  1960-1972 


Agricultural  Output 


In  XAT  = Ln  XATPK  + LPRES 


Where  In  XATPK  is  capacity  output  (linked  peak)  in 
agriculture  obtained  from: 

In  XATPK  = 0.7465b  + 0.40105  In  KAIR 

(4.11)  (0.68)  (16.37) 

+0.48752  In  NAT-  0.05219  Q6465 

(1.76;  (3.70) 


R^  = .987  S.E.  = 0.018  D.W.  = 1.14 
Sample  Period  1959-1973 


Actual  LPRES  is  defined  as 


In  XAT  - (fitted)  In  XATPK  and  obtained  from: 


LPRES  = - 0.0  4404  JPS9  + 0.51  957  JTV'JO 

( 6.52)  (5.38  ) (3.74  ; 

(-0.032  ) 


+ 1.5  0386  ( sKTT'  -39076)  0.0  7877  06465 

(3.89)  (4.17) 

r2  = .378  S.E.  = 0.024  D.W.  = 2.35 
Sample  Period  1959-1973 
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(X.7a) 


(X. 8a) 


(X. 9a) 


i 

i 
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XIEP Branch  Output  Index;  Electroenergy 


tn  XIEP  = - 0.17125  + 0.61955  In  KIEP 
(0.23)  (10.03) 

(4.208) 

+ 0.40462  In  NMIEP 
(2.71) 


= 0.996  S.E.  = 0.030  D.W.  = 0.70 
Sample  Period  1958-1973 


XICP Branch  Output  Index:  Coal  Products 


In  XICP  =* 
(4.  497) 


2.42307  + 0.39983  in  KICP 
( 4.02)  ( 15 . 56) 


+ 0 . 11452  In  NMICP 
( 1.42) 


+ 0.10095  in 
(4.  35) 


MEMIN9  + NEMIN9_i 

( L) 


r2  = 0.993  S.E.  = 0.011  D.W.  = 1.14 
Sample  Period  1958-1973 


XIPP  Branch  Output  Index:  Petroleum  Products 


n r>  7 

In  XIPP  - -f4-5  In  NMIPP  = 

(3.968) 


3.00148  + 0.23498  In  KIPPF 
(27.61)  (8.65) 


+ 0.43336  In  (KIPP-KIPPF) 

(9.25) 

r2  = 0.997  S.E.  = 0.019  D.W.  = 1.35 

Sample  Period  1960-1973 


f)() 
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(X. 10a) 


XIFM Branch  Output  Index;  Ferrous  Metallurgy 


In  XIFM  = 
(4.330) 


0.30635  + 0.53367  In  KIFM 
(0.19)  (8,67) 


+ 0.36817  In  NMIFM 
(1.51) 


r2  = 0.996  S.E,  = 0.019  D.W.  = 1.27 
Sample  Period  1958-1973 


(X.lla)  XINF  Branch  Output  Index;  Non-Ferrous  Metallurgy 


In  XINF 
(4.242  ) 


IINF  + IINF.j^ 

1.  82145  + 0.20921  In  T. 

U.3l)  (2.08^ 


+ 0.73740  In  NMINF 
(3.04  ) 


+ 0.08038 
(1.08) 


NEMET9  + NEMET9_2^ 
In  ( ^ 


-t-  0.04501  QT50 
(5.02  ) 


r2  = 0.999  S.E.  = O.OU  D.W.  = 1.48 
Sample  Period  1958-1973 
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(X.12a)  XICM  Branch  Output  Index;  Construction  Materials 


In  XICM 
(4. 304) 


_ 6.02570  + 0.08493 
(2.34)  (2.01) 


KICM^t^  + KIC.M 


2. 


+ 1.29829  In  NMICM  + 0.02692  QT50 
(3.51)  (2.96) 


r2  = 0.993  S.E.  = 0.032  D.W.  = 0.96 
Sample  Period  1958-1973 


(X.13a)  XICH  Branch  Output  Index:  Chemicals  & Petrochemicals 


In  XICH 
(1.323) 


jO-^-  In  NMICH  = 1.15104  + 0.43794  In  XICHF 
3953.  (5.19)  (2.03) 


+ 0.22697  In  (KICH-KICHF) 
(1.78) 


r2  = 0.980  S.E.  = 0.050  D.W.  = 0.44 
Sample  Period  1960-1973 


(X.14a)  XIMB  Branch  Output  Index;  Machine-Building  & Metal-Workinc 


In  XIMB 

= 1.05824  + 

0.17078  tn  NMIMB 

+ 0.16203  In  KIMBF 

(0.90) 

(0.38) 

(0.83) 

(4.374) 

+ 0.50608 

tn  (KI.MB-KIMBF)  - 

0.02081  Q6466 

(1.93) 

(i8 

(1.45) 
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( X . 1 4a ) XIMB  Branch  Output  Index:  Machine-Building  & Metal- 

Working,  Continued 


=r  0.99S  S.E.  = 0.015  D.W,  = 2.08 
Sample  Period  1960-1973 


( X . 1 5a ) XI^P  Bra.nch  Output  Index;  Forest  Products 


In  XI F"  - In  MMIFP 

(-0.605) 


1.51307  + 0.43466  In  KIFP 
(30.91)  (18.96) 


- 0.05548  06566 
(2.80) 


= 0.971  S.E.  = 0.026  D.W.  = 0.84 
Sample  Period  1960-1973 


(X.  16a)  XIPA  Brancti  Output  Index;  Paper  and  Pulp 


In  XIPA  = 0.34776  + 0.56182  Zn  NMIPA  + 0.11573  In  KIFP 
(1.15)  (7.98)  (1.50) 

(4.346) 

- 0.03722  Q6364  + 0.04098  QT50 

(4.64)  (8.87) 


= 0.9995  S.E.  = 0.008  D.W.  = 2.03 
Sampel  Period  1960-1973 


(X.17a)  XISG  Branch  Output  Index:  Soft  Goods 


In  XISG  = - 4.83933  + 0.19330  In  KISG 
(1,82)  (3.66) 

(4.334) 

+ 0.92222  In  NMISG 
(2.94) 


+ 0.27061  in  XAT  , - 0.08130  Q6567 
(2.56)  (6.85) 


r2  = 0.995  S.E.  = 0.019  D.W.  = 1.82 
Sample  Period  1958-1973 


(X. 18a) 


XIPF  Branch  Output  Index:  Processed  Foods 


In  XIPF  = - 0.82716  + 0.41096  In  KIPF 
(0.59)  (6.85) 

(4.351) 

4 0 . 41 980  In  UMIPF 
(2.29) 


4-0.21101  In  XAT_, 

(2.10) 


= 0.996  S.E.  = 0.019  D.W,  = 2.12 
Sample  Period  1938-1973 
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(X.19)  XGR Grain  Index,  M.  Metric  Tons  (Diamond  Series) 


(a)  Link  to  Gross  Agricultural  Output  (ALT  (7)  =0) 


In  XGR  - = 
(4.550) 


1.11803  In  XAT  + 0.08254  JPS9 
(323.90)  (2.47T 


+ 0.67223  J'i<J9  - 0. 23716  Q65 

(2.44)  (3.95  ) 


r2  = 0.965  S.E.  = 0.051  D.W.  = 1.67 
Sample  Period  1959-1973  Fit  r2  = 0.966 


1965  is  an  unusual  year  in  that  grain  production 
fell  sharply  while  animal  products  increased  sub 
stantially.  The  net  result  is  a slight  increase 
in  XAT  for  1965. 


(b)  Dirhct  Product  ion  Function  (ALT  (7)  =1) 


(i)  In  XGR  : In  XGRPK  + LGRES 

Where 

XGRPK  is  a smoothed  "normal"  output  measure 
constructed  from  XGR. 


1 
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(ii)  XGRPK 

(4  - 629) 


0.24857  + 0.53782  In 
(0.18)  (13.10) 


f 0.83028  In  NASK 
(2.25) 


r2  = 0.989  S.E,  = 0.020  D.W,  = 0.37 
Sample  Period  1959-1973 


(iii)  LPRES  = - 0.07125  + 0.11648  JPS9 
(4.27)  (2.94) 

(-0.0790) 


+ 1.50461  JTW9  - 0.19986  Q65 
(4.58)  (3.06) 


r2  0.820  S.E.  = 0.061  D.W.  = 2,72 
Sample  Period  1959-1973 

The  fit  R for  the  Direct  Production  Function 
is  0,963,  slightly  inferior  to  the  Link  Equation 
(a) . The  production  function  for  grain  differs 
slightly  from  that  for  gross  agricultural  output 
since  only  social  sector  employment  is  uged  and 
the  dummy  variable  Q65  replaces  the  man/acre  ratio 
(which  was  insignificant  for  grain) . 


A 


r 


WHAflTON  ECONOMETRIC  FORECASTINQ  ASSOCIATES  INC. 


WMAKTOM  t 


EFA 


Alternative  Production  Functions  for  Industrial  Branches 

Wlien  ALTE(8)^0,  the  equations  (X.7a)  - (X.18a)  are 
suppressed  and ' the  following  equations  used.  These  production  func- 
tions include  indexes  of  material  inputs  by  branch,  variables  which 
may  be  exogenous  (ALTE(8)=1)  or  endogenously  determined  in  the  U sec- 
tor of  the  Model  (ALTE(8)=2,3  or  4). 

The  equation  for  chemicals  and  petrochemicals  (X.13b) 
would  not  converge  when  material  inputs  were  determined  endogenously 
with  the  A Matrix.  This  was  due  to  the  high  estimated  elasticity 
wi  til  respect  to  material  inputs  (0,72)  and  the  large  diagonal  coeffi- 
cient in  the  A Matrix  for  that  branch  (0.30).  Consequently,  in  the 
current  version  of  SOVMOD  II  equation  (X.13b)  has  been  suppressed 
and  equation  (X.13a)  is  used  for  all  determinations  of  output  in  the 
chemicals  branch. 
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(X.7b)  XIEP  Branch  Output  Index;  Electroenergy 


In  XIEP  -.5811  ,1.226,  In  NMIEP  = 1.89904  + 0 . 6262 3 in  KIEP 
^8.S75^  (17.15)  (20.09) 

(3.760) 


+ 0.09585 
(2.79) 


In 


UEP& 

PMAT70 


= 0.999  S.E,  = 0.012  D.W.  = 1.54 
Sample  Period  1960-1972 


(X.8b)  XICP  Branch  Output  Index:  Coal  Products 


In  XICP  -.54  35  /3.S79  In  l^MICP  = 0.580  38  + 0.5  3764  In  KICP 
^^05“7^  (3.40)  (7.80) 

(1.795) 


+ 0.00931  UCP& 

(0.23)  PMAT70 


= 0.986  S.E.  = 0.014  D.W.  = 1.00 
Sample  Period  1960-1972 


(X.9b)  XIPP  Branch  Output  index:  Petroleum  Products 


In  XIPP  -.6125  .667 

' T 


10. 145 


) 


In  NMIPP  = 3.10026  + 0. 45  6 86‘'’^KIPP- 


(4.071) 


(11.08) 


(4.11) 


KIPPF) 


+ 0.18398  in  KIPPF  + 0.03297  in  UPP5, 
(8.30)  (0.47)  PMAT70 


= 0.998  S.E.  = 0.017  D.W.  = 1.39 
Sample  Period  1960-1972 
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( X . 1 0 b ) XIFM  brancbi  Output  Index:  Ferrous  Metallurgy 

XIFM  = 0.16526  + 0.39288  KIFM  + 0.44823  NMIFM 
(0.12)  (6.00)  (2.13) 

(4.340) 


+ 0.11424  In  UME& 
(3.61)  PMAT70 


= 0.998  S.E.  - 0.012  D.W.  = 1.70 


Sample  Period  1959-1972 


(X.llb)  XINF  Branch  Output  Index:  Nian-Ferrous  MetaD.urgy 


XINF  = 
(4.246) 


0.61863  + 0.40584  In  MMINF 
(0.89)  (3.58) 


+ 0.07409  In  UME & 
(1.65)  PMAT70 


+ 0.06093  QT50 
(11.62) 


R-^  = 0.999  S.E.  = 0.011  D.W.  = 1.63 
Sample  Period  1959-1972 


(X.12b)  XICM  Branch  Output  Index:  Construction  Materials 


XICM  - 0.4853  ,4.317.  NMICM  = 1.23330 


^6,989' 


(2.076) 


(8.60) 


+ 0.41264  KICH+i  t KICM 


(7.66) 

+ 0.26243  UCM  & 

(4.14)  PMAT70 


R-^  = 0.992  S.E.  = 0.025  D.W.  1.25 
Sample  Period  1959-1972 


I 
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(X. 13b) 


(X. 14b) 


(X.  l')b) 


WHAfrrO»i  / 


XICII  Branch  Output  Index;  Ctiemicals  & Petrochemicals 


XICH  -.4068  ,3.053,  NMICH 
(3.228) 


3.25399  + 0.02679  KICHF 
(8.44)  (0.10) 


This  equation  was  not  used  + 

due  to  problems  with  convergence. 
Equation  13a  was  used  instead. 

+ 


0.10566  (KICH-KICHF) 

(0.84) 

0. 72230  UCH& 

(2.37)  PMAT70 


r2  = 0.992  S.E.  = 0.037  D.W.  = 0.96 
Sample  1960-1972 


XIMB  Branch  Output  Index;  Machine-Building  & Metal- 
Workinq 


XIMB  - 0.4469 

(2.022) 


,22 . 837 
Uo.575 


) 


2 

R =0  .997  S.E.  = 0.015 
Sample  Period  1960-1972 


^”nMIMB  = 1.64252  + 0 . 13770  (KIMB- 
(1.87)  (0.53)  KIMBF) 

+ 0. 18610  KIMBF 
(1.13) 

+ 0.25559  , UMBS. 

(2.00)  PMAT70 


D.W.  = 0.79 


XIFP  Branch  Output  Index:  Forest  Products 


Zn  XIFP  -0.4370 
(2.242) 


.4.843.  NMIFP 
^7.472' 


1.98777  + 0.16838  KIFP 
(13.46)  (2.75) 


+ 


0. 32318  UFPS, 
(4.35)  PMAT70 


= 0.9  84  S.E.  =-  0.018 
implo  Period  1960-1972 

76 


D.W. 


1.  18 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


EFA 

/' 


(X.16b)  XIPA  Branch  Output  Index 


In 


XIPA 


(4.314) 


1.23570  + 0.40438^”  NMIPA  + 0.47880  KIFP 

(2.15)  (3.16)  (6.12) 


+ 0 . 31548  UFP& 
(5.30)  PMAT70 


0.04329  Q6364 
(3.51) 


= 0.999  S.E.  = 0.012  D.W.  = 1.97 
Sample  Period  1960-1972 


(X.17b)  XISG  Branch  Output  Index:  Soft  Goods 


In 


XISG  -0.2813 


(3.958) 


,,  7.273  , KISG 

' • 27.774^ 


-4.67276  -0.07769  Q6567 
(2.34)  (4.59) 


+ 0.98962 
(3.45) 


NMISG  + 0.08054  USG& 
(0.81) 


r2  = 0,976  S.E.  = 0.024  D.W.  = 1.23 
Sample  Period  1959-1972 


(X.18b)  XIPF  Branch  Output  Index;  Processed  Foods 


In 


XIPF 


(4.358) 


0.92633  + 0.05503 
(0.94)  (0.64) 


KIPF  + 0.42484  NMIPF 
(2.99) 


+ 0.42966  UPFS, 
(5.31) 


r2  = 0.998  S.E.  = 0.012  D.W.  = 1.83 
Sample  Perxod  1959-1972 
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(U. 1-1, Ifi) 
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/ 


MATERIAL  INPUTS 


This  is  an  optional  sector  of  SOVMOD  II  (Alternate  (8)=2, 
2 or  4)  which  computes  material  input  indexes  in  current 
prices  for  16  sectors  using  the  I-O  table  balanced 
for  the  given  year;  the  16  sectors  are  listed  in  table 
1 below.  The  vector  of  gross  outputs  X in  the  macromodel 
is  first  transformed  into  a simulated  vector  of  gross 
value  of  outputs  in  current  prices  (XGVO)  based  to  1966= 
100  . 


XGVO . = RGX9 . * X . 

I 11 


i = 1,  16 


The  exogenous  RGX9  vector  for  each  year  1959-1972  was 
computed  from  actual  GVO  and  X observations.  Sectoral 
GVO  is  moved  by  corresoonding  X variables,  with  two  macro- 
model outDuts  being  aggregated  into  one  GVO  variable  for 
metallurgy  and  forest  products  (1970  Value-Added  weights 
were  used  in  the  aggregation) : 


Metallurgy 


XIRMNF 


8.575  XIFM  + 4.193  XINF 
12.768 


Forest  Products 


XI^PPA 


7.472  XIFP  + 1.254  XIPA 
8.726 


The  GVO's  of  Industry  NEC  and  Other  Branches  are  moved 
by  Aggregate  Industrial  Output  and  GNP , respectively. 


This  vector  of  GVO  indexes  is  then  converted  to 
current  rubles  using  levels  from  the  1966  I-O  table: 


XGVO&^  = CXG^  * XGVO^  i = 1,  16 

CXG  is  a vector  of  constant  coefficients  given  in  Table  1. 
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This  vector  XGVO&  is  then  used  to  determine  material  inputs  by 
sector  in  three  alternative  ways.  First,  the  B matrix  corres- 
ponding to  the  balanced  A matrix  of  the  given  year  may  be  used 
directly  to  form  a flow  matrix  F& (Alterate (8) =2) . 


(UF-2) * 


F&ij  = bij*XGVO&£ 


i = 1,16 

j = 1,16 


In  the  second  alternative  (Alternate  (8) =3),  a flow  matrix 
is  formed  by  multiplying  each  column  of  the  A matrix  by  the 
corresponding  element  in  XGVO&: 


(U. 1-17) 


XGVO&j^-y  = XVAT&  = RGXVA9*GNP 
F&'ij  = aij  * XGVO&j 


i = 1,16 
j = 1,17 


In  this  case,  the  row  sum  of  materials  requirements  (including 
final  demand)  will  not  generally  equal  gross  output.  A dis- 
tribution matrix  B (16,17)  is  then  used  to  distribute  those 
excess  demands  to  obtain  a new  flow  matrix: 


(UF-3) * 


F6- 


13 


17 


+ b • ^ * (XGVO& . — i F&^^, 
^3  1 = i 13 


i = 1,16 
j = 1,17 
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Although  we  have  used  the  1966  B matrix  for  B,  the  model_may 
be  programmed  to  apply  any  specific  distribution  matrix  B. 


In  the  third  alternative  which  determines  materials  inputs 
endogenously  { Alternate ( 8 ) =4 ) , the  procedure  is  identical  to 
the  second  until  the  final  distribution  of  excess  demands. 

Here,  the  distribution  scheme  is  a minimization  of  weighted  A 
coefficient  changes  using  a matrix  B of  weights; 

(UF-4)*  F&.  . = yL.  *(1.  + D-.)  i = 1,16 

^ ^ ^ j = 1,17 

F&'-  • 17  , 

where  D.  = b;  ^ (XGVO&.-Z  FS,..) 

_ 17  - A 2 
Ri  =.Z,b.  (F&.  .) 

3=1  13  13 

Again,  we  have  us>_d  the  1966  B matrix  as  weights  for  the 
minimization  but  the  algorithm  could  be  used  with  other  weight- 
ing matrices. 


When  the  A matrix  is  used  (Alternate ( 8) =3  or  4),  it  is  adjusted 
each  iteration  as  coefficients  change.  Iterations  cease  not 
when  the  matrix  converges  but  when  model  outputs  and  material 
inputs  converge. 


! 

I 

\ 

L. 


i 


Material  inputs  delivered  to  each  sector  are  computed 
by  aggregating  over  each  column: 

16 

UF&  E E F&  . j = 1,  16 

J i=l 

finally,  this  vector  of  material  inputs  in  current  rubles 
is  converted  to  a vector  of  material  input  index  values 
based  to  1970=100. 


(U. 2-1, 16)  E UT=’&j/CUFj  j = 1,  16 

CUF  is  a vector  of  constant  coefficients  based  on  the 
1970  material  inputs  computed  from  actual  GVO's  and  the 
balanced  I-O  matrix  for  1979  and  is  given  in  Table  1. 


* Starred  equations  are  for  reference  only  and  are  not 
counted  as  model  aquations. 
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W 


(W.l) 


(W.2) 


WHARTTON  / 


WAGES 


WI& Average  Wage,  Industry 

DVIVI  - DVWI.i  = (28.1927  - DVWI_i)  - 

(-0.127) 

+ 1.77880  QWREF  + 1.56531  Q61 
15.91)  (4.55) 


r2  = 0.883  S.E.  = 0.326  D.W.  = 1.53 
Sample  Period  1959-1972 


Wiere 

10.  WI&/PRC_i  (real  wage) 

DVWI  = 1765^28  XITOT/NMI  (average  product) 


WASK&  Average  Wage,  State  and  Collective  Farms 


DVWA  - DVTVA_i  = (DHWA-DWA.i)  - O^lJOp 

(1.96) 


r2  = 0.731  S.E.  = 1.94  D.W.  = 1.95 
Sample  Period  1959-1972 


Inhere 

10.  WASKS/PRC-i  (real  wage) 

DVWA  = ( XAT THa'P  ) _ 2^  (average  product) 

8i 
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(W.2)  WASK^  Average  Wage,  State  and  Collective  Farms , Continued  . 

DHWA  = 2,78935  QT50  (1.-QSH68)  + 54.50375  QSH68 
(DVWA  Fitted  over  1959-1972) 

(W.3)  WC^I Average  Wage,  Construction 


^ =»  0.34269  QLT28  - 0.18268 
Vllf,  (13.08)  (1.91) 

(1.0659) 


r2  = 0.924  S.E.  = 0.013  D.W.  = 1.62 
Sample  Period  1958-1973 


(W.4)  WTC& Average  Wage,  Transport  and  Communications 


0.98313  + 0.02098  + 0.03188  Q61 

WT&  (11.72)  WI&  (0.26)  (3.21) 

(0.922) 


r2  = 0.922  S.E.  = 0.009  D.W.  = 2.15 
Sample  Period  1959-1973  D.  =0,31 
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Average  Wage,  Trade  and  Distribution 


WS& 


(0.708) 


0.01628  Q61 
(1.54) 


r2  = 0.907  S.E.  = 0.010  D.W.  = 1.63 

Sample  Period  1959-1973  D.  = 0.72 


(W.6)  WGS& 


Average  Wage,  Government  and  Services 


WGS& 

WI& 


1.00336 

(465.40) 


WGS&, 
WI&  1 1 


+ 


(0.978) 


0.02584  Q6162 
(4.51) 


r2  = 0.934  S.E.  = 0.008  D.W.  = 1.77 

Sample  Period  1959-1973  D.  = 0.46 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


INCOMES 


(Z.l)  ZWU&  Urban  Workers  Gross  Earnings 


ZWU&  = 0.97565  ZWHS,  + 11.47676  (1.  - QSH65) 

(352.30)  (8.23) 


(85.871) 


- 0.59859  QT50  * (1.  - QSH65) 

(8.02) 


= 1.000  S.E.  = 0.457  D.W.  = 0.83 
Sample  Period  1958-1972 

Where  ZWH&  H (NMI  * WI&  + NMC  * WC&  + NMTC  * WTC& 
+ NMS  * WS&  + NMG  * WGS&)/10.^ 


(Z.2)  ZPWSC&  State  and  Collective  Farm  Wage  Payments 
ZPWSC&  = NASK  * WASK&/10.^ 


EFA 
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(Z.3)  ZPWS&  Income  from  Sale  of  Farm  Products 


i 


1 


i,n  ZPWSS. 
(2.032) 


3.44986  + 0.64368  (JnPAFC70  + In  XAT) 
(6.90)  (10.94) 


- 1.53755 
(4.69) 


XAT 

XATPK 


1) 


0.21259  Q69 
(3.39) 


= .919  S.E.  = 0.056  D.W.  = 1.42 
Sample  Period  1958-1972 
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( Z . 4 ) ZP&  Total  Money  Income 

ZP&  H ZWU&  + ZPWSC&  + ZPWS&  + ZIVPC&9  + ZPPC&9 
+ ZPW4&9  + BPS& 


( Z . 5 ) Z PAK&  Agricultural  Income  in  Kind 


In  ZPAK& 
(2.533) 


1.94988  + 1.10702  In  XAT 
(4.83)  (11.12) 


= .905  S.E.  = 0.055  D.W.  = 1.44 
Sample  Period  1958-1972 


(Z.6)  ZD  Real  Disposal  Income 


ZD  = 100.  (ZP&  + ZPAK&  - TP&)/PRC 


(Z.7)  Gross  Profits,  National  Economy 


(a)  Without  Anticipation  Term 


ZPG&/ZPGS, 

(1.114) 


1.09277  +0.12995  Q6668  +0.10389  Q70 
(63.95)  (4.25)  (2.20) 


+ 0.39267 
(1.50) 


, XAT 
'XATPK 


1.  ) 


= 0.745  S.E.  = 0.044  D.W.  = 2.19 
Sample  Period  1959-1973 
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(Z.7)  Gross  Profits,  National  Economy,  Continued 


(b)  With  Anticipation  Term 


ZPG&/ZPG&_^ 

(1.114) 


1.03531  + 0.14061  Q6668  + 0.11383  Q70 
(62.16)  (4.31)  (2.38) 

y AT 

+ 0.38681  (yj^  - 1.) 

(1.47)  XATPK 

+ 0.13028  (J5S?^  - 1.127) 

(0.96)  ZPG&_j^ 


R = 0.766  S.E.  = 0.044  D.W.  = 2.24 
Sample  Period  1959-1973 


[c)  With  Residual  Income  Term 


ZPG&/ZPG& 

(1.119) 


1.06260  ZR&/ZR&_.  - 0.42123  Q70 
(93.26)  (9.91) 


0.25520  (QSH67-QSH67  ,) 
(4.27) 


R^  = 0.790  S.E.  = 0.039  D.W.  = 1.42 
Sample  Period  1959-1972 


(Z.8)  ZDTi  Amortization  Funds,  National  Economy 


ZDTi/ZDT&  . =1.02532  +0.07104  KSUM/KSUM  . 
(44.60)  (3.63) 


(1.124: 


f 0.27301  Q63  +0.03168  (QSH67-QSH67_, ) 

(24.24)  (1.88)  ^ 


R = 0.984  S.E.  = 0.011  D.W.  =1.45 
Sample  Period  1959-1972 
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(Z.9)  ZR&  Income  Residual 


ZR&  H PII  * (GNP  - ZD)/100.  - TT&  - ZDT& 
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Prices 


(P.l)  PNF70  State  Retail  Price,  Non-Food  Goods 


PNF70  _ PNF70  =-0.29527+2.10261  Q6668 
1+RTTD9  l+RTTD9_i  (1.66)  (4.52) 

(0.260  ) 


,PNF70 


(^^l^gl2  (PWIQN  - ^l+RTTD91l) 


r2  = 0 .8  3 7 S.E.  = 0.519  D.W.  = I.70 
Sample  Period  1961-1972 


Where 


PWIQN  = K.  WIQN  (marked-up  industrial  wage] 


WIQN  = 


100  .Wit. 

1766.28  XITOT/(.001  NMI) 


K = - 0.41978  + 1.15080  QLT28  - 0.19918  QSH68 
Estimated  over  sample  period  1958-1972 

(P.2)  PIRF70  State  Retail  Price,  Food  Goods 


PIRF70  ,PIRF70  , 

iVrjTTnQ  “ *T+RTTD9^  1 ~ 0.64672  + 1.77265  Q6668 

(2.20  ) (3.00) 


( 1 .049  ) 
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(P.2)  PIRF70  St-ato  Retail  Price,  Food  Goods,  Continued 


+ 0.21488  (.85  PWIQN  + .15  PAFC70_, 

(1.69)  ^ 

.PIRF70  , ) 

“ '1+RTTD9-1 


r2  = 0.551  S.E.  = 0.882  D.W.  = 2.05 
Sample  Period  1961-1972 


( P . 3 ) PAFC70  "Negotiated"  Agricultural  Price 

(Food  sold  by  collective  farms  to  consumer  cooperatives.) 


In  P AFC 70 
(0.034) 


- 0.65908  (1.  - OSH65)  - 1.) 

(2.11)  -WP.< 


■=  0.791  S.E.  = 0.032  D.W.  = 3.01 
Sample  Period  1961-1973 


In  PAFC70  1 = 0.03485  + 0.04370  06869 
(2.01)  (1.53) 


- 0.02045  0.87120  (J^ 

(3.35)  (4.62)- 


■1.) 


(P.4)  PFCC  Consumption  Price , Food 


PFCC  5 .875  PIRF70  + .125  PAFC70 


( P . 5 ) PRC Consumution  Price,  Tote  1 


PRC 


.60  PFCC  + .40  PNF70 
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( P , 6 ) PIWL7Q  Wholesale  Price,  Light  Industry 


PIWL70  - PIWL70_j^ 
(-0.056) 


0.25850 

(0.98) 


1.86950  Q67 
(2.30) 


+ 0.75035  Q61 
(0.93) 


+ (PWIQN 


PIWL70_]_) 


r2  = .438  S.E.  = 0.775  D.W.  = 2.11 
Sample  Period  1958-1972 


(P.7)  PIWH7Q  Wholesale  Price,  Heavy  Industry 


PIWH70-PIWH70_i 

(0.379) 


0.45455  - 4.09088  Q61 
(1.41)  (3.81) 


+ 14.09091  067 
(13.14) 


r2  = .95  7 S.E.  = 1 .023  D-W.  = 1.77 
Sample  Period  1961  -19  7 2 


( P . 8 ) PIT Investment  Deflator,  Industry 


PII  = 
(87.9) 


0.81500  PXCON9  + 
(13.42) 


0.20588 

(3.73) 


PIWH70 


r2  = .934  S.E.  1.62  D.W.  = 0.36 
Sample  Period  1957-1972 
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PIC  Investment  Deflator,  Construction 


PIC  = 
(91.1) 


0.32125  PXCON9  + 0.68619  PIWH70 

(5.64) 


(2.40) 


r2  = .727  S.E.  = 3.56  D.W.  = 2.13 
Sample  Period  1957-1972 


( P • 1 0 ) PIT Investmen t Deflator,  Transport  and  Communications 


PIT  = 0.67878  PXCON9  + 0.32086  PIWH70 
(87.0)  (4.10)  (2.13) 


r2  = .699  S.E.  = 4.40  D.W.  = 0,34 
Sample  Period  1957-1972 


( P . 1 1 ) PIS Investment  Deflator,  Government,  Trade,  Services, 

etc.  (oxcl.  Housing) 


PIS  = 0.78015  PXCON9  + 0.24469  PIWH70 
(88.6)  (11.04)  (3.81) 


r2  = .899  S.E.  = 1.88  D.W.  = 0.36 
Sample  Period  1957-1972 


03 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


(P.12)  PIHS Investment  Deflator,  Housing 


PIHS  = 0.82329  PXCON9  + 0.19220  PIWH70 

(5.08) 

(87.3)  (19.76) 


r2  = .971  S.E.  ==  1.11  D.W.  = 0.53 
Sample  Period  1957-1972 


( P . 1 3 ) PIA Investment  Deflator,  Agriculture 


PIA  = 0.34481  PXCON9  + 0,06897  PIWH70  + 58.03934 

(3.00)  (30.86) 

(93.5)  (22,19) 


r2  = .983  S.E.  = 0,410  D.W.  = 1.16 
Sample  Period  1957-1972 


'»4 


efA 


/ 


WHAHTON  EOONOMCTRIC  FORECASTING  ASSOCIATES  INC, 


Consumption 


(C.l)  CR  Total  Consumotion 


(C.la)  Identity  Determination 


CR  E CRF  + CRND  + CRD  + CRS 


(C.lb)  Direct  Determination 


WHAtnOH  f 

efA 


/ 


CR 

TD  = L. 82930  - 0.34160  QLT28  + 0,27182 
(3.04)  (2.66)  (1.37) 

(1.246) 


XAT_2 
2TD 


,27744  XISG  + .38796  XIPF 

+ 1.36466  ( ZD ) 

(3.32) 


r2  = 0.977  S.E.  = 0.017  D.W.  = 1.97 
Sample  Period  1956-1972 


(C.lc)  Residual  Determination 


CR  GNP  + 


MTW70  _ ETW70 
1000'  ' 1000 


- GRESEM  - I70T 


- I70NTA  - ITOTAL  - .17391  GIKREP 


6.954 

{LlADf,  + 4 9.5  (DSC& 

PIWH70 
.35  TM"1 
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efA 


(C.lc)  Residual  Determination,  Continued 


100  BDN&2 

- (BD&9  “ BDN5.9)  - “PP.^nTO' 


WG&  PIWH70. 

- BNAUK&/(.2  TT'^'GTB'  + .8  "TOO ) 


( C . 2 ) CJd’ Food  Consumption 


(C.2a)  Direct  Determination 


= 1.67893  _ 
(0.642) 


0.34206 

(2.80) 


ZD 

Z D_  ^ 


0.98667 

(4.21) 


+ 0.24044 
(1.67) 


XAT 

jn~  + 0.62497 
(1.87) 


0. 38796XIPF 
ZD 


= 0.981  S.E.  = 0.013  D.W.  = 1.94 
Sample  Period  1956-1972 


(C.2b)  Share  Determination 


pop 

^ = 0.50614 
(0.5)1) 


,CRP. 

(CR-^  -1+ 


0.90761 

(4.51) 


fCRND, 

CR  -1 


_ 0.81116 
(1.04) 


,CRD 


/CRS, 

1.25255  '-rni -1 
(4.96) 


- 0.19716 
(I .90) 


+ 0.10526 
(0.92) 


PKCC  (XISG  ) 

pTjfTO  + 0.03253  ' 

(0.74) 

1 0nnDNt,9/PTWH70 
ZD 
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(C.2b)  Share  Determination, Continued 


,INA  , 

+ 0.05603 

(1.53)  ^ 


= 0.991  S.E.  = 0.003  D.W.  = 2.30 
Sample  Period  1957-1972  D.  = 0.84 


( C . 3 ) CRND Softgoods 


(C.3a)  Direct  Determination 


CRND 

= 0.32920 
(0.276)  ('^•32) 


+ 0.26531 
(2.81) 


QT50 

100. 


PFCC 

0.29562  IWTO 
(3.43) 


0.27744  XISG 

+ 1.15378  ZD 

(8.94) 


R^  = 0.978  S.E.  = 0.003  D.W.  = 1.53 
Sample  Period  1956-1972 


(C.3b)  Share  Determination 


0.26163 
CR  (2.11) 
(0.222) 


(— ) + 0.61716 

<^'R  -1  (4.33) 


CRND, 

CR  -1 


0.72767 

(1.32) 


("^) 

'CR 


-1 


0.37389  (^^) 

2.09) 
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= 0.936  S.E.  = 0.002  D.W.  = 1.96 

Samole  Period  1957-1972  D.W.  = 0.10 


9J 
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(C.4) 


CRD  Durables 


(C.4a)  Direct  Determination 


CRD 
ZD  “ 
(0.067) 


1.42926 

(6.97) 


1.02849  QT50  + 

(5.90)  tout 


0.45360  QLT28 
(6.93) 


+ 0.11033 
(1.92) 


0.40575  XIMB 
ZTS 


0.11888 

(2.20) 


100.BDN&9/PIWH70 

ZD 


= 0.990  S.E.  = 0.001  D.W.  = 1.65 
Sample  Period  1957-1972 


(C.4b)  Share  Determination 


CRD  fCRF) 

= 0.018201 

(0.055)  (0.30) 


0. 150996 '-rnr-^-1  + 0.760549^  CR  -1 
(2.19)  (2.84) 


^■CRS^ 

- 0.110318  -1 

(1.23) 


PFCC 

+ 0 . 0694y6  potto 
(2.04) 


0 .007663( 
(0.51) 


XISG 

xlsG— 


1 


1.) 


- 0.030335 
(0.78) 


100  BDN&9/PIWH70 
ZD 


- 1.) 
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ER 


(C.4b)  Share  Determination,  Continued 


(C.5) 


(C. 5a) 


r2  = 0.996  S.E,  = 0.001 
Sample  Period  1957-1972 


CRS  Services 


Direct  Determination 


D.W.  =1.95 
D.  = * 


CRS 

= - 
(0.263) 

1.20889 

(4.09) 

- 1.02855 
(4.09) 

QT50  , 
TOTTr 

^.4^^20  QLT28 

. 43808  XSER 

+ 

0 . 55668 

2nr~ 

(7.41) 

r2  = 0. 

96  2 S.E 

. = 0.003 

D.W. 

= 1.84 

Sample 

Period  19 

56-1972 

(C.5b)  Share  Determination 


CRS 

= 0.21494 
(2.57) 

(0.212) 

CRF 

(-—)  - 0.37376 

(3.90) 

,CRND, 

(-CR-)_i  + 0.32307 
(0.87) 

,CRD. 

CR 

+ 0.23163 

/CRS^ 

-1 

(1.93) 


100 
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(C. 5b) 


WHAATOM  / 


EF/ 


Share  Determination,  Continued 


+ 


0 . 12218 
(2.58) 


PFCC 

PNF70 


0.04473 

(2.14) 


,XISG 

^XISG 


1.) 


+ 


0.10758 

(1.98) 


100  .BDN&9/Pn»JH70 
2D 


- 0.03154 

(1.81) 


,INA 

4na 


1.) 


= 0.986  S.E.  = 0.001  D.W.  = 2.73 

Sample  Period  1957-1972  D.W.  = 2 66 
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efA 


/ 


T 


BUDGET  REVENUES 


BD&9 

DDF  H BGN&  - 0.132 

Defense  Share,  Deviation  from  Mean 

PRC 

DPRC  *£  FRC-i  -1. 

Consumption  Price  Deflator,  Rate 
of  Change 

ZW&  - ZWU&  + ZPWSC&  + ZPWC&9  Total  Money  Wage  Income 


(T,l)  TDP&  Deductions  from  Gross  Profits 


TDP& 
ZPG&  = 

(0.731) 


1.02793 

(69.84) 


RTDP9  + 


1.60270 

(2.49) 


DDF 


0.10077  Q68 
(2.46) 


r2  = 0.780  S.E.  = 0.039  D.W.  = 1.30 
Sample  Period  1958-1972 


(T.2)  TTSi  Turnover  Tax 


TT& 

ZW& 


0.69335  (1. 
(49.62) 


QSH68)  t 0.31965  QSH68 
(66.08) 


(0.400) 


- 0.01895  (1.  - QSH68)  * QT50  + 0.95172  DPRC_i 
(19.33)  ( 4.25) 


i.o:> 


r 
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WNAKfClN  / 


( T . 2 ) TT& Turnover  Tax,  Continued 


- DDF 


r2  = 0.989  S.E,  = 0,008  D.W.  = 2.10 
Sample  Period  1958-1972 


(T.  3) 


T OS S^_ _ Other  Revenues  from  Social  Sector  (including 
Social  Insurance  Deductions ) 


= 0.47409  + 0.20879  Q6165  + 0.36882  Q5860 
ZPG&  (42.51)  (12.08)  (18.11) 


(0.618) 


r2  = 0,968  S.E.  = 0.030  D.W.  = 2.96 
Sample  Period  1958-1972 


1 


I 


10 


4 

1 

I 


TSD& 


TSD& 

ZW& 

(0.057) 

r2  = 0. 

Sample 

TPOP& 

TPOP& 
ZWUS,  = 

(0.092) 

r2  = 0. 

Sample 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


EEA 

/' 


Social  Insurance  Deductions 


0.05720  + 0.00246  Q59 
(311.48)  (3.45) 


480  S.E.  = 0.001  D.W.  = 1.25 
Period  1958-1972 


Taxes  on  the  Population 


915  S.E.  = 0.003  D.W.  = 1.52 
Period  1958-1972 


TP& 


Personal  Taxes  (for  Disposable  Income) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


WHAITTOM  / 

EFA 


/ 


State  Budget  Outlays; 


BD5.9 

DUF  £ bgnT  ~ 0.132  Defense  Share,  Deviation  from  Mean 


DWG.  - 1 . 03536  Rate  of  Change  of  Government  Wage, 

VlGSi._i 

Deviation  from  Mean 


(J6768  Industrial  Price  Reform  Dummy 


065  Governmental  Financial  Reorganization 


( B . 1 ) BF& Financing  of  the  National  Ecomony 


5^  = 1.07119  - 0.11518  Q61  + 0.06875  Q6768  + 0.12432  Q70 
*^^^-1  (107.82)  (3.35)  (2.71)  (3.61) 

(1.081) 

R^  = 0.755  S.E.  = 0.033  D.W.  = 2.91 
Sample  Period  1959-1973 

(B.2)  BSC& Social  and  Cultural  Measures  (including  Science) 


BSC& 

BSC&-1 


1.07203  + 0.07511  Q65  + 
(439.73)  (8.23) 


0.0381  Q68 
(4.20) 


(1.080) 


R^  = 0.871  S-E.  = 0.009  D.W.  = 1.74 
Sample  Period  1950-1973 


• 
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(B.3)  BNAUK&  Science 


efA 

/" 


BNAUK& 

BNAUK&_i 

(1.105) 


1.25618  - 0.008904  QT50 
(63.24)  (7.86) 


r2  = 0.826  S.E.  = 0.019 
Sample  Period  1959-1973 


= 2.44 


(B.4)  BAD& Administration 


= 1.01199  t 0.16510  Q65  + 0.053C1  Q6768 
BAD&_i  (85.58)  (3.91)  (1.74) 

(1.033) 


9 DDF 


r2  = 0.638  S.E.  = 0.041 
Samole  Period  1959-1973 


= 1.71 


( D . 5 ) BRES&  Expendit’ore  Residual 


= 0.08371 
BCfJsT  (13.49) 


0.002605  QT50  - 0.01610  Q63 
(6.72)  (3.47) 


(0.038) 


0.01115  06768  + 0.005766  DVVr, 
(3.86)  (1.41) 


0.20697  DDF 
(1.96) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


(B.5) 


(B.6) 


(B.7) 


whakton  / 

EFA 


DRESS.  Expenditure  Residual,  Continued 


r2  = 0.932  S.E.  = .004  D.W.  = 2.68 
Sample  Period  1958-1973 


BGNSi Total  Expenditures 


BGNS.  = BF&  f BSC&  + BADS.  + BRESS.  + BDS.9 


BPSS.  Transfer  Payme n ts  (for  Disposable  Income) 


BPSS. 

BSC  6. -BN  AUKS. 


0.49375  + 0.01005  Q5861 
(129.34)  (1.75) 


0.02438  Q6368 
(4.72) 


(0.487) 


r2  = 0.787  S.E.  = 0.009  D.W.  = 2.32 
Sample  Period  1958-1972 
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EFA 

/" 


Exports 


(E.l)  ERMCMS.  Export  of  Raw  Materials  and  Semif abricates  to  CMEA 


100  ERMCM& 
PERMCM9 

(3098) 


-9  37.22  + 30.983  YC1IEA9 

(3.63)  (15.5  ) 


, f PRMW9  PHMWQ  i\ 

13.364  { 100 

(1.26)  PTW9 


- (PERMCM9-PERMCM9-1)  } 


r2  = 0.964  S.E.  = 195  D.W.  = 1.23 
Sample  Period  1961-1973 


(E.2)  EMACMs.  Exports  of  Machinery,  to  CMEA 


EMACMiv  = 
(2674) 


- 712.392  + 0.658452 
(10.65)  (26.57) 


ERMCMS,  - 


125.552  Q4590 

(4.65) 


R^=  0.985  S.E.  =66  D.W. 
Sample  Period  1960-1973 


= 1.51 


I 

L 
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WMAKRVl  / 

EFA 


(E.5)  ETCM&  Total  Exports  to  CMEA 


ETCM&  = ERMCM&  + EMACM&  + EGRCM&  + ECOCMS,  + EUSCM&9 


(E.6)  ENETCM&  Balance  of  Trade  with  CMEA 


ENETCM&  = ETCM&  - MTCMS. 


(E.7)  ENFDW$  Non-food  Exports  to  the  Developed  West 


ENFDW$ 

enfdwT 


0.07584  + .27125 
(1.86)  (1.29) 


MTDW$-ENETDW$_t 
MTDW$_2^ 


+ 


1.27199/w 

(2.80  fw 


X'JTDWO  . PENFDW9  - 
WTDW9.1  PENFDW9 


= .820  S.E.  = 0.083  D.W. 

Sample  Period  1961  - 1973 


1.34 


Revised  11/11/75 
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WHARTON  / 


(E-8)  EGRdw$  Grain  Exports  to  the  DW 


100  SGRDW$ 

PGR9  NPOP9 
(0.217) 

= 1.73703  - 
(5.99) 

3.88386 

(4.92) 

XGRWE9 

~PIWE9 

+ 2.06302 
( 4 . 74  ) 

GRSTK 

NPOPy 

r2  = 0.786  s 

Sample  Period 

.E.  = 0.091 
1960-1972 

D.W.  = 

1.98 

Where  GRSTK  defined  below  (E.3) 


( E • 9 ) EFODW$  Export  of  Food  other  than  Grain  to  the  DW 


EFODW$ 

(131) 


'125.30  + 3.5929 
(3.19)  (5.37) 


XAT  -1 


= 0.724  S.E.  = 20  D.W.  = 1.02 
Sample  Period  1960-1972 


Hi 


h (E.12)  ENETDW$  Balance  of  Trade  with  the  DW 

i> 

l: 

[■ 

K 

^5  ENETDW$  = ETDVJ$  - MTDW$ 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


(E.13) 


(E.14) 


(E.15) 


E|A 


ETLDC$  Total  Exports  to  the  Less  Developed  Countries 
(including  grain  EGRLDC$) 


ETLDC$ 

(1035) 


137.69  + 0.213556  * WTLDC9 

(1.54)  (3.63) 


+ 0.339775  * ETLDC$ 
(1.51) 


-1 


= 0.954  S.E.  = 93  D.W.  = 2.07 

Sample  Period  1961-1973  D.  = 0.22 


EGRLDC$  Exports  of  Grain  to  the  LDC ' s 

EGRLDC$  * 100  _ /I-7Q/I-5  X 1 /tOQ-ifl  * GRST^ 

frphp * prfRq + 1.440J0  Mpopg 

NPOP9  PORy  (2.09)  (2.42)  ^ 

(0.33) 


XGRLDC9 


9.95524  * 
(1.76) 


’'ILDC9 


-1 


r"^  - 0.404  S.E.  = 0.12 
Sample  Period  1960-1972 


D.W.  = 1.57 


where  GRSTK  see  at  Equ.  (E.3) 


EOSC$  Exports  to  Yugoslavia  and  the  Far  Eastern 
Socialite  Countries  (except  China  and  Cuba) 


E0SC$  = 
(690) 


- 174.24  + 4.26099  * WT9  + 0.38366  * EOSC$_. 
(2.94)  (2.69)  (1.44) 


= 0.R70  S.R.  = 62  D.W.  = 1.80 

Sample  Period  1961-1973  U.  = 1.35 


U i 
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(E,16)  EMACH$  Exports  of  Machinery  to  China 


EMACH$  = 17.40668  + 0.35579  GNPCH9  - 39.3286  Q6870 
(0.48)  (1.02)  (2.84) 

(44) 


r2  = 0.509  S.E.  = 20  D.W.  = 1.80 
Sample  Period  1962-1972 


( E . 1 7 ) EOCH$  Exports  of  Other  than  Machinery  to  China 


EOCH$  = - 9.2943 

+ 0.48417 

EMACH$ 

(38) 

(1.57) 

+ 0.66398 

EOCH$_i 

(7.20) 

r2  = 0.898  S.E. 

=28  D.W. 

= 2.83 

Sample  Period  19 

61-1973  D. 

= 1.66 

(E.18)  ETCH$  Total  Exports  to  China 


ETCH$  = EMACH$  + EOCH$ 


WHARTON  ECONOMETRIC  FORECASTINQ  ASSOCIATES  INC 


EFA 

/' 


(E.19)  ECUBA$  Exports  to  Cuba 


ECUBA$  = - 

12.8513  + 
(0.26) 

3.71639 

(12.38) 

WT9  + 37.719 
(0.96) 

Q6263 

r2  = 0.948 

S.E.  46 

D.W.  = 

0.93 

(E.20)  ETW$ Exports  to  the  World 


ETW$  = ETDW$  + ETCM&  PREX9  + ETCH$  + EOSC$ 

i 

+ ECUBA$  + ETLDC$  + EUSW$9 

i 

I { E . 2 1 ) ETW70  Exports  to  the  World  at  Domestic  Constant  Prices  i 


ETW70  = 1.5 


100  ETW$ 


I 
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M 


(M.l) 


(M.2) 


WHaKTON  / 


EFA 


Imports 


MRMCM&  Imports  of  Raw  Materials  and  Semif abricates 
from  CiMEA 


100  MRMCM& 
PMRMCM9 

(717) 


502.182  + 0.073422 
(13.02)  (5.81) 


100  ERMCM& 
PERMCM9 


+ 0.13713  DEVMMACM&_t 
(1.97) 


r2  = 0.755  S.E.  = 42  D.W.  = 1.61 
Sample  Period  1960-1973 


Where  DEVMMACM&  = {.MMACM&  - (-983.61  + 179.55  QT50)} 


MMACM&  Imports  of  Machinery  from  CMEA 


MMACM&  = -756.457  + 1.09899  ERMCM& 
(4.88)  (19.09) 


+ 1.714289  DEVEMACM&-1 
(3.10) 


r2  = 0.972  S.E.  = 145  D.W.  = 1.47 
Sample  Period  1960-1973 


Where  DEVEMACM&  = {EI4ACMS  - (-915.905  + 109,89  QT50)} 
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(M.3) 


(M.4) 


(M.5) 


MFOCM&  Imports  of  Food  from  CM5A 


MFOCM& 

(379) 


327.438  + 6.62172  CRF 
(2.81)  (3.09) 


1 


+ (^^4^jp2  MFOCM&_i 


r2  = 0.971  S.E.  = 30  D.W.=  2.15 

Sample  Period  1960-1972  D.=  0.42 


MCOCM&  Imports  of  Manufactured  Consumer  Goods  from  CMEA 


MCOCM&  = 
(1010) 


253.2914  + 12.8992  CRND 
(1.58)  (1.35) 


+ 0.20878  EMETCM&-1 
(1.41) 


+ MCOCM&-1 


r2  = 0.983  S.E.  = 60  D.W.  = 1.84 
Sample  Period  1960-1972  = 0 58 


MTCiM&  Total  Imports  from  CMEA 


= MRMCM&  + MMACM&  + MF0CM&  + MCOCM&  + MUSCM&9 


1 1 / 


sa 


MTCM& 


(M.6) 


(M.7) 


(M.8) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


u»uim>N  / 

Fl}\ 

/' 


MNGDW$  Imports  Other  Than  Grain  from  the  Developed  West 


100.MNGDW$  = -2803-8  + 47.80074  XITOT  + 

PMAW9  (5.04)  (9.75) 


601.24 

(3.73) 


PGOLD9 • FGOLD+FSTK$-FDEBT$l 
MTDW$ 


= .955  S.E.  = 162.  DW  = 1.64 

Sample  Period  1961  - 1973 
Revised  11/11/75 


MMADW$  Imports  of  Machinery  from  the  DW 


100.MMADW$  = 

-621.19 

+ 61.98962IIN 

P71GE9_^ 

(1.09) 

(3.68) 

V 

+197 . 984 

( PGOLD9 

• FGOLD+FSTK$- 

-FDEBT$) 

(1.17) 

MTDW$ 

/-I 

+ 69.596  y 

f FDHC$\ 

-33.122 

MGRDW$ 

(0.51)  ( 

FDEBT$/ 

/■ 

(1.08) 

PGR9 

R^  = 0.786 

S.E 

. = 170. 

DW 

= 1.58 

Sample  Period 

1961  - 

1973 

Revised  11/11/75 


MCODW$  Imports  of  Consumer  Goods  other  than  Grain 
form  the  DW 


MCODW$ 

MNGDW$-MUSDW$9 


-0.221545  + 0.634093 
(5.75  (2.10) 


CR  - CR 


-1 


CR 


' (0.0748) 


+4.68463  CRD  0.11211 

(7.29)  CR  (2.01) 

118 
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MTDW$ 
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R = .663  S.E.  = 79.6 

GRAVE  = XGR+XGR_j^  + XGR_2 

Sample  Period  1961  - 1973 

Revised  11/11/75  (now  a behavioral  eq'n) 


DW  = 2.04 


(i 

i! 


.19 
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(M.12)  MTLDC$  Total  Imports  from  the  Less  Developed  Countries 


MTLDC$  = - 

99 . 3233 

+ 0.507074  ETLDC$ 

(1064) 

(1.43) 

(2.66) 

rPRMW9  PRMW9-1  , 

■P’SKW?  PMAW'3-]_  ^ 

+ 

1538  . ] 3 
TT.'7H')  ' 

- 

Q67  + ()^6^^^61  MTLDC$_i 

r2  = 0.989 

S.E.  = 

67  D.W.  = 2.04 

Sample  Period  1960-1973  D.  = 0.11 


(M.13)  MOSC$  Total  Imports  from  Yugoslavia  and  the  Far 
Eastern  Socialist  Countries  (Except  China) 


MOSC$  ^ OO.O??!!.  + 0.46756  EOSC$ 

(2.50)  (9.33) 

(418) 


r2  = 0.888  S.E.  = 57  D.W.  =0.76 
Sample  Period  1961-1973 


(M.14)  MTCH$  Imports  from  China 


MTrn$  - 3.81454  f 1.03969  ETCH$  + 212.664  Q6164 

(0.30)  (23.99)  (11.14) 

(259) 
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(M.14)  MTCH$  Imports  from  China,  Continued 


r2  = 0.987  S.E.  = 31  D.W.  = 3.01 
Sample  Period  1960-1972 


(M.15)  MCUBA$  Imports  from  Cuba 


100. 

(311) 


MCUBA? 

PSUGSU9' 


= 0.519  S 
Sample  Period 


= 34  7.80  + 5.31084  XSUG9 
(2.10)  (2.83) 

PSUGW9 

- 2p.32  p-suGsrr9 

( X • 5 6 ) 

.E.  = 81  D.W.  = 2.81 
1960-1973 


0.8  6 7 34  WT9 
(1.69) 


( M . 1 6 ) MTW$ Imports  from  the  World 


MTW$  5 MTDW$  + MTCM&  PREX9  + MTLDC$  + MOSC$  + MTCH$ 


-t-  MCUBA$  + MUSW$9 


(M.17)  MTW70  Imports  from  the  World  at  Constant  Domestic  prices 


100  MTW$ 

MTW70  = 2.00  pt^X9  PTM9 
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(M.13) 


MIEIN$  Imports  from  Developed  West,  Machinery  and 
Equipment  (less  Transport  Equipment) 


100.*MIEIN$ 

(3.210} 


3.16642  + 0.13621  In  FLIQ  , 
(52.43)  (1.85) 


- 0.31936  Q6466  + 
(3.20) 


0.02056  QSH68*QT50 
(3.10) 


= 0.877  S.E.  = 0.114  D.W.  = 2.16 

Sample  Period  1961-1973 


(H.19)  MTM10&  Machinery  Imports,  Total,  FTNIO:  Metal-Working 


100.  MTM10& 
II?1B*P71GE9 


3.95025  + 0.24639  In  FLIQ 

(115.9)  (4.78) 


(3.936) 


+ 0.60787 
(5.98) 


Q70  + 0.008716  QSH68*QT50 
(1.99) 


r2  = 0.886  S.E.  = 0.091  D.W.  = 1.78 
Sample  Period  1961-1972 


(M.20)  MTM12&  Machinery  Imports,  Total,  FTN12;  Mining, 
Metallurgy  and  Petroleum 


. 100.MTM12& 

IIPP*P71GE9_j^ 


4.38313  + 0.19781  In  FLIQ  , 
(59.70)  (3.68) 


(4.334) 

+ 0.12809  QFYP 
(1.40) 


= 0.649  S.E.  = 0.158  D.W.  = 1.3  5 
Sample  Period  1961-1972 
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( M . 2 1 ) M IECH$  ^tac hinery  Imports  , 


100.MIECH$ 

IICH*P71GE9 


4.74609 

(46.74) 


(4.454) 


- 0.47258  QFYP  + 
(3.60) 


= 0.666  S.E.  = 0.222 
Sample  Period  1961-1973 


12  5 


efA 

/" 


West,  Chemical  Equipment 


+ 0.36499  In  FLIQ 
(2.75) 


). 01588  QSH68*QT50 
(1.54) 


D.W.  = 2.35 
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F Hard  Currency 


(F.l)  FNETHC  Hard  Currency  Balance  of  Trade 


FNETHC$=  - 60.780S  + 1.21162  ENETDWS 
(1.45)  (14.32) 

(-434  ) 


= 0.945  S.E.  = 123  D.W.  = 2.12 
Sample  Period  1960-1973 


(F.2)  FCREP$  Credit  Repayments 


FCREP$  = 0.73024  + 0.28217  FCDR$9  ^ 

(0.05)  (2.90) 

(246) 


+ 0.68156  FCREP$_i 
(3.10) 


r2  = 0.976  S.E.  = 28  D.W.  =1.26 
Sample  Period  1960-1973 


( F . 3 ) FDEBT$  Outstanding  Debt 


S FDEBT$_i  + FCDR$9  - FCREP$ 


2/^ 


: 

j 

i 


1 


FDEBT$ 
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(F.4) 


FINT$  Interest  Payments 


FINT$  = - 4.0578  + Q.055122  (FDEBT$  + FDEBT$_i)/2 

(5.32)  (76.97) 

(41.9) 


r2  = 0.998  S.E.  = 1.6  D.W.  = 1.96 

Sample  Period  1960-1972 


( F . 5 ) FDHC$  Hard  Currency  Inflow  ( Balance  of  Payments) 


FDHC$  H FNETHC$  + FSER$9  + FCDR$9  + FGSALE$ 


- FINT$  - FCREP$ 


(F.6)  P'STK$  Hard  Currency  Holdings 


FSTK$  i FSTK$-i  + FDHC$ 


(F.7)  FGSALE$  Gold  Sales 


FNETHC$  + FNETIIC$_i 

FGSALE$  = 263.274  - 0.14013  

(3.49)  (1.00)  2 

(261) 

- ( FSTK$  - FGSALE$  ) 
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( F . 7 ) FGSALE$  Gold  Sales,  Continued 


r2  = 0.828  S.E.  = 14 L D.W.  2.27 
Sample  Period  1961-1973 


(F.H)  FGOLL)  Gold  Reserves 


FGSALE$ 

FGOLD  H FGOLU-i  + XGOLD9  - pgo'ldT ~ 


(F.9)  FLIQ  Liquidity  Ratio 


FGOLD  PGOL'D9  - FDEBT$ 
MTDW$ 


FLIQ 


WHARTON  eOONOMPTRlC  FORECASTING  ASSOCIATES  INC. 


eeA 


AGGREGATE  IDENTITIES  AND  BALANCES 


(G.l)  GNPNA  Non-aur icultural  Gross  National  Product 


GNPNA  - 1.76628  XITOT  + 0.5994  3 .XCRUB  + 0.34  390  XT7R 


+ 0.17099  XTRADE  + 0.43808  XSER 
1 . 156 


(G.2)  GNPA  Aqricultural  Gross  National  Product 


AACI 

GNPA  = XAT  - 11.230  TT5T 


(G.3)  GNP  Gross  National  Product 


GNP  “ GNPNA  + GNPA 


(G.4)  GIKREP  Capital  Repair 


GIKREP 

0.17391  ks1]M  " = 


0.00021  QT50 
(6.48) 


:r-  = .79  2 S.E.  = 0.000  4 

.Sample  Period  I960  - 1^73 


D.W.  = 1.60 
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( G . 'S ) r.EUSUM  End-Ust?  Sum , Excluding  Foreign  Trade  and 
C o nsumpt  i^n 


GEUSUM 


BAD  + 


6,954 

49.5' 


(DSC&-BNAUK&)  }/ ( . 65  y|||-  g + 


. 35 


PIWH70 

100. 


+ DNAUK5./  (.2 


WGS&  „ PIWH70 

1246.8  • 100. 


+ (BDii9  - BDN&9)  + 100 . BDN&9/PIWH70 


+ ITOTAL  + I70T  + I70NTA  + .17391  GIKREP 

(Administration  + Science  + Defense  + New  Investment 
+ Inventory  Change  + Capital  Repair) 


(G.6)  GRESEM 

End-Use 

Residual 

Gf^ESEM 

(7.77) 

=■ 

GNP  - 1.25214 
(6.95) 

QSH6  5 

+ 0.50992 
(2.13) 

(XAT-XATPK) 

r2  - 0. 

6 34  S 

.E.  = 2.  51 

D.  .W  =2,20 

Sample 

Period  1960  - 1972 

Note:  Actual  Values  for  GRESEM  defined  by 

GRESEM  = GNP  + .001  (MTW70  - ETW70)  - GEUSUM-CR 
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(G.7)  GSIMRES  = GNP  + .001  (MTW70  - ETW70)  - GEUSUM 


- CR  - GRESEM 


NOTE:  Actual  values  for  GSIMRES  are  identically  zero. 

Solution  values  represent  the  difference  between 
"production"  and  "end  use"  determinations  of  GNP 
when  consumption  is  not  obtained  by  residual  iden- 
tity . 


Appendix  iJ 
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APPLNDIX  B 

DOCUMENTATION  FOR  THE 
SRl-WEFA 

ECONOMETRIC  MODEL  OF  THE  SOVIET  UNION: 
SOVMOD  III 

by 

DONALD  W.  GREEN,  GENE  D.  GUILL.  PETER  MIOVIC 


I.  Structure _and  ^cajcj 

In  ils  fully  endogenous  mode,  the  model  consists  of  189  stochastic  rela- 
tionships (behavioral  and  techriical)  and  106  idetitities  arranged  in  the  sectors 
» 

given  below.  Each  sector  is  identified  by  a single  letter  which  is  then  used  as 
the  initial  letter  in  the  names  of  all  variables  determined  in  that  sector. 


SECTOR 

lOENTIF'lER 

EQUATIONS 

behavioral  IDENTITY 

N 

Population  and  Employment 

27 

3 

1 

Investment 

20 

6 

K 

Capital  Formation 

18 

24 

A 

Other  Agricultural  Variables 

3 

X 

Production 

28 

1 

U 

Material  Inputs 

34 

W 

Wages 

24 

Z 

Incomes 

5 

5 

P 

Prices 

12 

2 

C 

Consumption 

4 

2 

T 

Budget  Revenues 

5 

2 

B 

Budget  Outlays 

8 

3 

E 

Exports 

14 

8 

M 

Imports 

16 

5 

F 

Hard  Currency 

4 

5 

G 

Aggregate  Idetitities  A Balances 

1 

6 

TOTAL 

189 

106 

I JJ 


pwkCgm no,  fjUS  £101  FUMED 
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11 . Siniul a t i oti_of^  SOVIIOD  I 1 1 ; 

TIil'  motli'l  is  encodril  into  a simulation  program  using  the  WtfA  general 
* / 

model  soUaion  system  SOl.VIM.  This  program  has  standard  facilities  to  convert 
the  status  of  any  variable  from  endogenous  to  exogenous  and  to  apply  additive  adjust- 
ments to  any  behavioral  variable.  In  addition  it  has  the  facility  to  exogenize  entire 
BLOCKS  of  equations.  In  SOVMOD  ill  the  equations  have  been  grouped  in  the  following 
wjy : 


liL^rX  NUMBTR,  CONSISTING  OF  SECTORS 


1 A 

Population  and  Employment 

N 

2 B 

Capital  Formation 

K 

3 C 

Production , Non-Agr icul tura 1 

X.7-X.23 

4 D 

Wages,  Incomes  and  Prices 

W.Z.P 

5 E 

Investment 

I 

6 r 

Consumpt ion 

C 

7 G 

State  Budget 

T,B 

B H 

Foreign  Sector 

E.M.F 

9 1 

Aggregates 

G 

10  J 

Material  Inputs 

U 

11  K 

Agriculture 

A.X.1-X.6 

Most  of  the  simul tanei ty  in  the  model  occurs  in  Blocks  1-5  and  10-11;  the  other  four 
Blocks  are  virtu<illy  |)ost-recursi ve  except  for  certain  import  equations  (grain  and 
machinery)  in  Block  B. 

SOlVfH  also  has  the  facility  to  allow  the  user  to  select  different  alter- 
natives of  an  equation  or  a set  of  eciualions,  thus  establishing  different  variants 
of  the  model.  Tlie  alternative  switches  encoded  in  SOVMOD  11  are  given  on  the  following 
page  wiiere  ZTRO  is  t tie  initial  di  ' lult  option. 


«7  ' ' ' 

- Iho  coding  of  SOVMOD  III  was  done  by  Raymond  Chien.  We  are  indebted  to  George  Schink 
and  Bill  Brown,  ttie  <levelo(iers  of  SOLVIM,  for  guidance  in  using  it  for  this  model. 
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ALTERNATE 

EQUATION 

SWITCH  NUMBER 

SETTING 

ALTERNATIVE 

NUMBERS 

ISECTOR 

0 

Non-agricul tural  investment  by  adding 
components . 

I .la-6a 

1 

Non-agricul tura I investment  by  direct 
function  (components  by  exogenous  ratios). 

I.lb-6b 

I BRANCH 

0 

Industrial  branch  investment  by  direct 
function . 

I.10a-I.20a 

1 

Industrial  branch  investment  determined 
from  aggregate  level  by  exogenous  shares. 

I.10b-I.20b 

PROFIT 

0 

Gross  profits,  non-residual. 

Z.9a 

1 

Gross  profits,  residual  income. 

Z.  9b 

CTOTAL 

0 

Total  consumption  by  adding  components. 

C . 1 a,  C .6a  or  C .6b 

1 

Total  consumption  by  direct  function. 

C.  lb,C.6b 

2 

Total  consumption  by  residual  function. 

C.lc,C.6b 

0 

Consumption  components  by  direct  functions. 

C.2a-C.5a 

eSHARE 

1 

Consumption  components  by  share  functions. 

C.2b-C.5b 

2 

Output  determination  of  services  and  share 
determi nation  of  non-services  components. 

C.2c-C.5c 

0 

Industrial  output,  aggregation  identity. 

X.19a 

XIND 

1 

Industrial  output,  no  foreign  capital  stock. 

X.19b 

2 

Industrial  output,  foreign  and  domestic 
capital  stocks. 

X.19c 

0 

Direct  production  functions  for  industrial 
branches  using  only  primary  inputs. 

X.7a-X.18a 

xrACT  1 Production  functions  using  exogenous  inatc- 

rie''  input  series  from  I-O  data. 


I i ) 


X.7b-X.18b 


r 
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ALTERNATE 

swTtch  number  setting 


ALTERNATIVE 


EQUATION 

NUMBERS 


XTACT(con't) 


Same  production  functions  as  ONE  with  mate- 
rial inputs  determined  endogenously  with 
exogenous  B matrix.  X.7b-X.18b 

Same  production  functions  as  ONE  with  mate- 
rial inputs  given  endogenously  using  B matrix 
determined  by  Hickman-Lau  system.  X.7b-X.18b 


Except  in  the  form  in  which  total  consumption  is  residually  determined 
(Alt.  4=TW0),  GNP  is  determined  both  from  the  side  of  production  (eq.  G.3)  and  from 
the  side  of  use  (by  adding  components).  The  difference  is  a simulation  residual  de- 
fined in  equation  G.7. 


I_n_. 

Variables  in  the  model  are  contained  in  the  attached  alphabetical  list; 

*/ 

there  are  295  endogenous  and  164  exogenous  variables.-'  The  following  naming  conven- 
tions have  beer,  employed.  The  reader  is  urged  to  study  these  conventions  prior  to 
t consulting  the  equations  of  the  model  as  an  understanding  of  them  will  greatly  faci- 

I litate  that  process. 

[ 

1 

i 

f 


-^There  are  six  additional  variables  presently  in  SOVMOD  III  which  are  vestiges  of 
SOVMOD  II  and  are  inoperative  in  the  new  model. 


1 (6 


r 

UH«RT1»N  / 
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SYMBOL 

CONVENTION 

I n i_t  i a 1 Syiiibo  1 

Sector  Symbols 

Sector  of  model  (see  above  list)  in  which  endogenous 
variable  is  determined. 

Q 

Dummy  or  time  trend  variables  (figures  following  generally 
denote  year(s),  e.g.,  Q65  is  a dummy  variable  for  1965). 

Final  Symbol 

9 

Exogenous  variable  other  than  Q-type. 

i Embedded  or  Trail inq  Symbols 

Industries 

I 

Industry 

C 

Construction 

T 

Transport  and  Conmunication 

S 

Domestic  Trade 

G 

Government  and  Services 

A 

Agricul ture 

1 ndus  trial 

Branches 

EP 

Electro  Energy 

CP 

Coal  Products 

PP 

I’etroleum  Products 

EM 

Ferrous  Metallurgy 

NE 

Nonterrous  Metallurgy 

CH 

Chemicals  and  Petrochemicals 

FP 

Forest  Products 

PA 

f'aper  and  Pulp 

CM 

Construction  Materials 

MB 

Machine-Bu’ Iding  and  Metal-Working 

SG 

Soft  Goods 

PE 

Processed  Foods 

NC 

Not-Classi f ied  Elsewhere  (Residual) 

Other 

★ 

Current  ruble  value  (always  used) 

S 

Current  dollar  value  (always  used) 

70 

1970  Ruble  basis  (not  always  used) 

iiOTt:  A variable 

is 

exogenous  if  and  only  if  its  name  ends  in  9 or  begins  with  Q. 

1 
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Dale!  filo  maiiaqi^iiu’itt.  programs  developed  at  WLFA  were  used  to  construct 
maintain  and  utilise  a data()ank  for  the  model.—  Thi;  structure  of  the  list  of 
variables  is  largely  self-explanatory.  The  sot  of  model  variables  is  a subset  of 
the  complete  Soviet  data-bank. 

IV.  Jexhiiical_l’rojrj^ss  leatur_e^ 

SOVMOt)  111  has  been  coded  so  that  the  a lalyst  may  vary  the  rate  of 
Hicks-neutral  tedinical  progress  by  sector  and  brc’nch  in  a convenient  way.  The 
period  desired  foi'  tiu-  variation  is  defined  by  setting  the  exogenous  variable  QLIM 
equal  to  1 for  tfiose  years.  The  magnitude  of  the  variation  in  technical  progress 
is  set  by  changing  the  following  model  coeff icier  ts : 


BRANCH 


TtCHNlCAl  PROGRESS  VARIATION  COEfFICICNT 


Aggregati-  Industry 

1000 

EP 

878 

CP 

876 

PP 

877 

FM 

879 

NF 

880 

CM 

882 

MB 

883 

FP 

88A 

F’A 

887 

CM 

881 

SG 

885 

Pi 

886 

Cotisl  1 u(  t inn 

TOO? 

Iranspei'  t/Coi.nmni  i a t lens 

1003 

Domestic  Iradc 

1004 

Services 

1005 

Total  Agriculturi' 

1006 

Total  Crops 

100? 

Animal  Products 

1003 

Meat 

1009 

Gram  (olficial) 

1010 

Grain  (Western) 

1011 

^We  are  indelitcd  to  Viniinia  long  for  assistance  in  setting  up  these  programs  for  our 
purposE'S.  llie  pri'sent  ! DVMOr)  I'atabank  has  evolved  through  several  generations  of  soft- 
VEcire  under  t!ie  patient  gujilmci'  of  Betsy  Uonovan. 
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If,  for  example,  the  analyst  wishes  to  augment  the  rate  of  Hicks-neutral  technical 
progress  in  machine-building  and  metal-working  by  ZZ  over  the  forecast  period  1976- 
1980,  he  should  set  QLIM=I  for  1976-1980  by  exogenous  assumption  and  set  C(883)  = .02 
Such  an  adjustment  may  be  made  in  the  downward  direction  as  well  by  setting  C(883)  = 
-.02. 

*/ 

V.  Equati ons 

Equations  are  arranged  by  sector  in  the  sector-order  given  above.  Behavioral 

equations  are  written  in  the  form  used  for  estimation  with  the  sample  mean  value  of 

the  dependent  variable  shown  in  parentheses  beneath  it.  In  some  cases  auxiliary 

variables  have  been  defined  below  the  equation  in  which  they  appear.  Such  auxiliary 

variables  serve  only  this  presentation  purpose  and  do  not  have  model  variable  numbers 

Figures  in  parentheses  under  coefficients  are  t-stati sties ; absence  thereof 

2 

implies  extraneous  estimate.  R is  the  multiple  correlation  coefficient  (unadjusted 
for  degrees  of  freedom);  S.E.  is  the  standard  error  of  estimate  and  D.W.  the  Durbin- 
Watson  statistic;  D is  the  normal  variate  devised  by  Durbin  to  test  for  first  order 
serial  correlation  in  the  presence  of  a lagged  dependent  variable. 

Final  questions  were  estimated  by  ordinary  least  squares  using  T.S.P.  (Time 
Series  Processor).-'^ 


* / 

-In  the  estimation  of  SOVMOn  III,  valuable  research  assistance  was  provided  by 
Raymond  Chien  and  layyeb  Shabbir. 

i'^We  are  indebted  to  Jean-Pierre  LeMaitre,  Douglas  Bracy  and  Colin  Wordley  for 
assistance  in  adapting  this  program  to  our  data  files. 
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stiDR  )is  bugah  phuDuCiIoo  or  Cuba  ioooooi  f ao 


suvili  MonfL  o*Tifl»NK  f/it/ib 
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WHARTON  tCONOMlTRIC  f CHI  ' AST  INC.  *SSOClATtS  INC  l^J 

/ 


POI'ULA  I’lON  AND  I.'MPI.OYMKNT 


NPOPU  Ur  ban  Popula  t.J.  on 


lOO.NPOPU  = 
NPOi>‘/ 

(54 . 91) 


- 91.8791  + 38.8772  OLT28 
(13.73)  (23.50) 


+ 2.44336  IHS  , , 

(2.59)  'ills  '-2 


+ 2.08339  {WI*/(WAK*  + 1000.  ZSAG*/NAKOL) } 
(5.82) 


3.67684  XAGT70_^  ^ XAGT70_2 


(2.39)  ‘ ' XAGTN 


XAGTN 


-2.)/2.) 


K'^''=  0.998 


S.E.  = 0.17 


D.W.  = 1.85 


ample  Period  1960-1974 


(N.2)  NPOPR  Rural  Population 


NPOPR  NPOP9  - NPOPU 


( N . 3 ) NMNA  r j I'u  1 Jj-^r . 1 1 Fm;.'loyiiK?nt 


1-*  I \ / k KJ 

(56.32) 


(12.27) 


NPOPAB9+MPOPAU9 

+ 87.085  QC90N  t 10.1/  , -1^ 

(13.01)  (1.31)  'nPOP9  + NI’OP9_j^  '' 


+ 8.79513  wr*/PRC  , 
(1.41)  'w.  *_j^7i’RC_^  ' 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


UlUtUON  , 


(N.  3)  NMNA  Nonaqr icuLtural  Hmployment , Continued 


(NPOPU-^NPOPU  + (NPOPU_^  + NP0PU_2) 


- 45.94724 

(5.00)  ^TnPOPU_j^+NPOPU_2  ) + ( NPOPU_2 +NPOPU_ ^ ) 


} 


= 0.994  S.E.  = 0.24 

Sample  Period  1959-1974 


D.VJ.  = 1.4  6 


(N.4)  NMI  Industrial  Employment 


100 . NMI 


(NMNA) 

(39.994) 


0.87296  (^’-2^^) 


(20.57) 


NMNA 


- 0.04442  (\°:ivf-) 


-1 


NMNA 

(0.43)  -1 


+ 0.37857  ( 
(2.71) 


100. NMTC 


NMNA 


-1 


- 1.98480  ( 
(3.81) 


100. NMS,  ^ ,100-NMG, 

) + 0.70431  (- 


NMNA 


-1 


(4.15) 


NMNA 


-1 


1.78871  ( 
(2.47) 


INA 


INA 


1.  ) 


R = 0.997 


S.E.  = 0.097 


Sample  Period  1957-1974 


D.W. 

D. 


2.08 
0 .17 


( N . 5 ) NMC  Construction  Employment 


100 . NMC 


NMNA 


0.09038  (-SS^^) 


(1.50) 


NMNA 


, „ ,100. NMC, 

-t  0.73745  ( ) 


(5.03) 


NMNA 


-1 


(11.028) 


0.19102  ( ^-0 


(0.96) 


NMNA 


, , ......  ,100. NMS, 

+ 1.63650  ( ) 


-1 


(2.21) 


NMNA 


0.501  38  (-Pr^^^-) 


(2.08) 


NMNA 


-1 


INA 

. 3.21306  (^  ■ 

(3.12)  - 1 


111 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


(N.5)  NMC  Construction  Employment  (Continued) 


EIv\ 


= 0.909  S.E.  = 0.138  D.W.  = 2.21 

Sample  Period  1957-1974  D.  =0.57 


( N . 6 ) NMTC  Transport  and  Communications  Employment 


100. NMTC 
NMNA 

(12.045) 


0.02306 

(0.88) 


100 . NMI 
NMNA 


+ 0.03637 
(0.57) 


100. NMC 
NMNA 


+ 0.90413 
(10. 50) 


,100. NMTC 
^ NMNA  ’ 


+ 


1.01435 

(3.15) 


100. NMS 
NMNA 


- 0.35525 
(3.39) 


100. NMG 
NMNA 


+ 1.03789 
(2.32) 


,INA 

4na 


■ -1.  ) 
-1 


= 0.989  S.E.  = 0.060 

Sample  Period  1957-1974 


D.W.  = 2.01 
D.  =0.02 


(N.7)  NMS  Domestic  Trade  Employment 


100. NMS 
NMNA 

= 0.03509 
(1.98) 

,100. NMI  g 07217 

^ NMNA  ’ , u.u/Zi/ 

-1  (1.67) 

,100. NMC, 

^ NMNA  ^ ^ 

(8.937) 

- 0.13088 
(2.24) 

NMNA  , 

(3.40) 

.100. NMS 
^ NMNA  ' ^ 

+ 0.06892 
(0.97) 

,100. NMG,  » 

( — mmma  "•)  ” 0.69642 

NMNA  , , 

-I-  (2.30) 

(INA 

^INA_^  ’ 

2 

R = 0. 

993 

S.E.  = 0.041 

D.W. 

= 1.61 

Sample 

Period  1957 

-1974 

D. 

= 2.19 

(N.8)  NMG  Services  Employment 


100. NMG 
NMNA 


= 0.00386  ( 
(0.14) 


(26.370) 


. 0.12899 


NMNA 


-1 


(1.86) 


NMNA 


- 0.01908  ( 

(0.20) 


100. NMTC 
NMNA 


- 0.22907  (^°!!:.!!^— ) 


-1 


NMNA 


(0.65) 


-1 


t 1.04081  ( 
(9.10) 


100. NMG 
NMNA 


- 2.44017  (1^  -1) 


-1 


■INA 


R = 0.998 

Sample  Period  1957-1974 


(5.00) 
S.E.  = 0.066 


-1 


D.W. 

D. 


2.74 
1 .80 


( N . 9 ) NMF  Forestry  Employment 


100. NMF 
NMNA 

( 0 . 600) 


= 0.00904  ( 
(0.95) 


100-NMIj  _ 0.06383  (^°!^v!!-^) 


NMNA 


-1 


(2.78) 


NMNA 


-1 


„ ,100. NMTC,  , „ ,100.NMS, 

+ 0.09507  ( — — — ) + 0.22944  ( — 


( < . Oh) 


NMNA 


-1  (1.97) 


NMNA 


- 0.08646  (j^^^-)  + 0.16292  (^  -1) 


(2.28) 


NMNA 


_i  (1.01)  ina_^ 


•> 


0.94  9 

Sample  Perio<i  1957-1974 


S.E.  = 


0.02; 


• W • = 1.17 


r>  1 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


( N . 1 0 ) NMO  Other  Branch  Employment 


100. NMO 
NMNA 

(1.027) 


0.02437 

(0.53) 


100. NMI 
NMNA  ' 


+ 0.24879 
(2.26) 


100. NMC, 
^ NMNA  ’ 


0.23239 

(1.56) 


.lOO.NMTC. 
^ NMNA 


1.49635 

(2.70) 


.100 .NMS 
^ NMNA 


+ 0.58977 
(3.25) 


100 . NMG 
NMNA 


(1.30) 


= 0.906  S.E.  = 0.104  D.W.  = 1.19 

Sample  Period  1957-1974 


( N . 1 1 ) NASOV  Annual  Employment,  State  Farms 


200. NASOV 
NPOPRi-NPOPR 

(7.880) 


30.91035  + 10.59870  QLT28 
(17.01)  (21.38) 


- 3.01564 

(2.21) 


XAGT70 

^XAGTN 


+ 


XAGT70 

XAGTN 


) 


-2.)/2. 


R^  = 0.970  S.E.  = 0.256 

Sample  Period  = 1958-1974 


D.W.  = 1.70 


( N . 12)  NAKOL  Annual  Employment,  Collective  Farms 


200 . NAKOL 
NPOPR+NPOPR 

(17.825) 


15.23652  - 19.17145  QSH72  , (QLT28-3 . 807 ) 

(65.62)  (11.74) 


0.55980  QSH65  + 4.29917  -1.) 


(1.15) 


(1.47) 


XAGTN 


8.61402 

(2.74) 


XAGT70_^  ^ XAGT70 
^XAGTN_^  ‘ XAGTnJ 


-2 . ) /2 . 


WHARTON  ECONOMETRIC  f-'ORECASTlNG  ASSOCIATES  INC. 


(N.12) 


(N. 13) 


(N. 14) 


(N. 15) 


(N.  16) 


Ei:\ 

NAKOL  Annual  Employment,  Collective  Farms  (Continued) 

= 0.948  S.E.  = 0.585  D.W.  = 1.10 

Sample  Period  1958-1974 


NAPRV Annual  Employment,  Private  Agriculture 


200.NAPRV 

NPOPR+NPOPR 

(10.684) 


10.71520  - 2.18579  QSH72  (QLT28-3 . 807 ) 
(161.35)  (4.67) 


- 0.98328  QSH65  + 1.55859 
(7.08)  (1.86) 


XAGT70 

XAGTN 


R^  = 0.887  S.E.  = 0.168  D.W.  = 1.63 

Sample  Period  1958-1974 


NASK_  Annual  Employment,  State  and  Collective  Farms 
NASK  = NASOV  t-  NAKOL 


NAT  Total  Agricultural  Employment 
NAT  = NASK  + NAPRV 


NMIEP  Employment,  Electroenergy 


lOO.NMIEP 

NMf 

( 1 . 896) 


10.0918 

4 0.04  4 27 

( 2 . B 3 ) 

(1.14) 

1 . onr.no 

(5.1b) 

. 100 . NMIFM 
NMI 

0.58897 

(1.15) 

,100.NMTPP, 
^ NMI 

1 . 35418 

QLT28 

(1.23) 

1 

.lOO.NMIMB 

NMI 


-1 


100  NM^CM 

+ 0.02812  (-•:;■) 


-1 


-1 


(0.53) 


NMI 


-1 


- 0.10171  (1^  -1.) 


0.29) 


INA 


WHAHJON  I CONOMITHIC  » OfU  C A!i  T ING  A.SSOClAltti  IN<_ 

(N.16)  NMIEP  Employment,  Electroenergy  (Continued) 


2 

R = 0.974  S.E.  = 0.034  D.W.  = 2.02 

Sample  Period  1957-1974 


( N . 1 7 ) NMICP  Employment,  Coal  Products 


100. NMICP 
NMI 

24.65546 

(3.73) 

+ 0.06046 
(0.84) 

^100 

.NMIMB. 

NMI 

(4 . 342) 

+ 

0.06757 

(0.17) 

,100. NMIFM. 
^ NMI  ’ 

+ 

-1 

0.024710 

(0.25) 

.lOO.NMICM. 
^ NMI 

3 .19908 
(3.37) 

,100 .NMIPP. 
^ NMI  ^ 

+ 

-1 

1.82804 

(2.83) 

(^^"^  -1.) 
^INA_^  ^ 

— 

7 . 06813 

QLT2  8 

(3.46) 

R^  = 0.997 

S.E.  = 0 

.063 

D.W.  = 2.31 

Sample  Period  1957-1974 


(N.18)  NMIPP  Employment,  Petroleum  Products 


100. NMIPP 
NMI 


(0.841) 


1.48911  + 0.01470 
( 1 . 39  ) (1.26)  -1 


0.01194 

(0.19) 


100 . NMIFM 
NMI 


0.00157 

(0.10) 


lOO.NMICM 
NMI  ' 


t 0.24956 
( L.62) 


100. NMIPP 
NMI 


+ 0.29014 
(2.77) 


,INA 

4na 


-1.  ) 


- 0.39523  QLT28 
(1.19) 


=0.92 6 S.E. =0.010 

Sample  Period  1957-1974 


D . W . = 2.94 
D.  = 2.64 


lOO.NMINF  ^ 13,55024  + 0.09415 


NMI 

(2.545) 


(8.42)  (5.37) 

100 . NMIFM 


NMI 


-1 


- 0.14900 
(1.58) 


NMI 


) + 0.00897  ( 


-1 


(0.38) 


100 .NMICM' 
NMI 


-1 


0.51352  (lAO^MIPP) 


(2.22) 


NMI 


TMA 

- 0.49735  (—  -1.) 

(3.17) 


- 3.b28  9 5 (JLT28 
(7.31) 

R"  = 0.994  S.E. 

Sample  Period  1957-1974 


0.015 


D.W. 


1.69 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


WIURinN  ; 

EI:)\ 

/ 


( N . 2 1 ) NMICH  Employment,  Chemical  and  Petrochemical 


lOO.NMiai  ^ _ 24.48975  + 0.07709  ( , 


NMI 
(4 . 367) 


NMI 


(5.89) 

(1.70) 

2.16354 

,100.NMIFM,  „ 

^ NMI  ^ ~ 0.35113 

(8.86) 

(5.69) 

0. 35861 

+ 0.19999 

NMI  T 

-1  (0.49) 

(0.60) 

5.22978 

QLT28 

(4.08) 

,100.NMICM 

NMI 


-1 


,INA 

‘INA_^-1 . ) 


R = 0.998  S.E, 

Sample  Period  1957-1974 


= 0.039 


D.W.  = 2.03 


( N . 2 2 ) NMIMB  Employmon Machine-Building  and  Metal-Working 


100. NMIMB 
NMI 

5.39107 

(0.28) 

+ 0.69292 
(3.26) 

^100 

. NMIMB > 
NMI  _ 

(35.52 

7) 

h 

0.53933 

(0.47) 

100 .NMIFM 
^ NMI 

■) 

-1 

- 0.09105 
(0.31) 

.100. NMI CM 
^ NMI 

- 

8 .73862 
(3.11) 

■lOO.NMIPP 
^ NMI 

■) 

-1 

+ 1.30840 
(0.69) 

(^^^  -1  ) 
^INA_^ 

+ 

6.08597 

QLT26 

(1.01) 

9 

R"  = 0 

.99  8 

S.E.  = 0 . 

185 

D.W.  = 1 

Sample 

Per iod 

1957-1974 

D.  = 0 

L i8 


(N.23)  NMIFP  Employment,  Forest  Products 


lOO.NMIFP 

NMI 

(<J  .494) 


74.54399  + 0.15354 

NMI 


(9.82) 


(1.86) 


- 2 4 527  9 • NMIFM^  0.53978  (^9^ 

(5.50)  (4.79) 

- 2.22294  ( ^ ) + 1.17166  (^  -1.) 

(2.04)  (1.58)  ■‘- 


16.78932  QLT28 
(7.17) 


R = 0.998  S.E, 

Sample  Period  1957-1974 


= 0.072 


D.W.  = 1.95 


(N.24)  NMIPA  Employment,  Paper  and  Pul{ 


lOO.NMIPA 

NMI 

(0.795) 


- 0.70658  - 0.00366 

NMI 


(0.58) 


(0.28) 


100  NMIFM  100  NMICM 

+ 0.11410  - 0-07953  ( :,„^  --) 

NMI  , NM]  , 

(1.59)  (4.38) 


+ 0.38651  ( 

(2.21) 


lOO.NMIPP,  _ A/icoi  /INA  , 

- 0.04584  -1. 

NMI  INA  , 

(0.39) 


+ 0.35829  QLT28 
(0.95) 


R = 0.869  S.E. 

Sample  Period  L957-1974 


= 0.012 


F 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


( N . 2 5 ) NMICM  ECm^^loyment , Construction  Materials 


100. NMICM  ^ 4.890314  - 0.01524  ( 


NMI 

(6.403) 


(0.53) 

- 0.83764 
(1.56) 


(0.15) 

, 100 .NMIFM 
‘ NMI 


NMI 


-1 


) . 0.33163  (i°°-^) 


-1 


(6.11) 


NMI 


-1 


+ 2.69426  ( 
(2.04) 


100 .NMIPP 
NMI 


) + 0.89869  ( 

(1.00) 


-1 


INA 

INA 


-1. 


_ T 


- 0.51361  QLT28 
(0.18) 


2 

R =0.902  S.E.=0 .087 

Sample  Period  1957-1974 


D.W.  = 2.39 
D.  =1.01 


(N.26)  NMISG  Employment,  Soft  Goods 


100. NMISG  _ 
NMI 

8 . 72831 
(0.52) 

- 0.37769 
(2.07) 

(16.  121) 

- 

0 .80490 
(0.32) 

100  NMIFM 

( > - 0.18900 

NMI  , 

-1  (0.76) 

.100 .NMICM 
^ NMI  ’ _ ^ 

8.61730 

(3.58) 

,100. NMIPP,  , 

( ) + 2.36205 

-1  (1.44) 

(^^^.  -1.) 

+ 

4.91710 

QLT28 

(0.95) 

= 0.969 

S.E.  = 0.159 

D.W.  = 1.95 

Sample  Period  1957-1974 


U)0 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


(N.27)  NMIPF  Employment,  Processed  Foods 


100. NMIPF 


NMI 

(9.380) 


2.16373  + 0.01298 


10.33) 


(0.18) 


NMI 


-1 


1.36013  (j_00.^^IFM)  _ 0^26066  (^^f^^) 

(3.49)  -1  (2.64)  -1 


+ 3.00805  (— + 0.03012  (^  -1.) 


(3.15) 


NMI 


-1  (0.05) 


- 0.05106  QLT28 

(0.02) 


R = 0.966  S.E, 

Sample  Period  1957-1974 


= 0.063 


D . W . = 1.77 


(N . 28 ) NMINC  Employment,  Industry  NCE  (Residual  Branch) 


100 . NMINC 


NMI 

(3.863) 


8.30185  - 0.76564 


(0.25) 


(2.12) 


NMI 


-1 


1.93307 


(0.99) 


NMI 


- 0.51849  (iM^,!^) 


-1 


(1.05) 


NMI 


-1 


- 6.52880  (i°.2^MIP£)  _ 7.63250  (^  -1.) 

(1.37)  -1  (2.361  ^NA-1 


+ 11.08810  QLT28 
(1.08) 


R = 0.793  S.E. 

Sample  Period  1957-1974 


= 0.314 


D . W . = 2,08 


Id  I 


II 


WHARTON  ECONOMETRIC  EORECASTING  ASSOCIATES  INC 


El-A 


(N.29)  NIET  Engineering  - Technical  Employees  in  Industry  (End  Year) 

NIET-NIET  , = 0.16841  ^ NEIND9_,  + NEIND9_2 

^ (13.38)  3": 

(149.43) 


- 159.08954  Q690N 
(4.68) 


. 154^93  2.(NIET_^-NIET_,)  . ^^,33,3 

^ ' '■NEIN'D9_^  + NEIND9_2  ^ 


R"  = 0.726  S.E.  = 32.39 

Sample  Period  1960-1974 


D.W.  = 1.26 


(N.30)  NTSPA  Specialists  Employed  in  Transport  and  Communications 

NTSPA-NTSPA  , = 0.48120  ,«ETRA9_^  + NETRA9_2^ 

(46.57)  2 

E 43  69719  (NTSPA_^  -NTSPA,^) 

(3.11)  ^NETRA9_j^  + NETRA9_2  ~ 0.46308; 


R = 0.895  S.E.  = 5.00 

Sample  Period  1960-1974 


D.W.  = 1.60 


Id.’ 


]N 

(1.1a) 


(1.2a) 


f 


WtlAmON  ECONOMfiniC  EORt  casting  ASSOCIATrS  INC 


/ 


Invost  nient 


Non-Aqi  icultura  1 1 nv(».‘:t  mnnt , Sector  Equat  i ons 


1_IJJ  Invest  iiu'nt  in  Industry 


I IN 
1 IN 


(0.0'r.) 


0.05400  - 0.05963  (Q656 7- 3 . * , 062 5 ) 
(5.99)  (4.85) 


- 0.03976  (QFlN-2 . * .065) 
(3.10) 


+ 0.19254 
(1.84) 


GFI  + 0.17444  GHG 
(3.54) 


0 . 20077  GDF 
(5.47) 


= 0.850  S.E.  = 0.016 

Sample  Period  1959-1974 


D.W.  = 2.25 


Where  -. 

1FAJ*/Pll_j 

GFI  ? 

iTAX*Vj^7F!i‘_2 

zpG*/rii_ j 

GPG  s 

zi'g*“7i^T:7 

GDF  ^ 

P.nN*<*/iMWH70 

BDN*9_^7PlKlf70 

ICRUB  Cajjital 

Investment 

in  Construction 

ICRUB  , 

icl<uii'_Y 

- 0.02885 

QFYP  - 0.2937  t 

0.04733  QSH72 

(0.99) 

0.62) 

(1.39) 

(0.093) 

+ 0.29562 
(1.18) 

-1  ) + 1 
'XAGTN  ' 

.73640  GINA 
(2.71) 

1<^  = 0.606 

S 

.E.  = 0.C50 

D.W.  = 2 

Sample  )'ei  iod 

1961-1974 

Wlicro : 


GINA  A* 


INA 

INA 


it)  i 


a 


I ! 


WH«nTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


MIIAUPtS  i 


/ 


(I  . 3fi) 


ITRUH  E.'anit.il  1 ii vi ■ Lmont:  in  Tranrrport  iincJ  Communications 


ITruUi 

(o.o9;n 


0.1()ia-1  - 0.0T1073  QFYP  - 0.08-181  (Q6  56  7 - 3 . * . 062  5 ) 
(8.. 13)  (2 . 88)  (4.28) 


- 0.0-1235  (QKIN-2 
(2.24) 


0625)  -t  0.15933  GFT 
(2.57) 


0.28087  GDF 
(4.89) 


= 0.814 
Sample  I’c-riod 


.S.E. 

1959-1974 


0.024 


D.W.  = 2.02 


WliercT : 


GDF  defined  above  vmder  (I  . la) 
lFTR*9/I’IT_j^ 

OFT  = j yp^Tj-,— 


( 1 . 4 a ) III.S Ca|.' i Ui  1_  ^yc- stni«-nt:  in  Housing 


ins_ 

lHS_j 

(0.038) 


0.03603  - 0.00973  QSH72  (QT50-23.)  - 0.14148  Q6064 
(5.45)  (5.44)  (9.70) 


- 0.03536  (069-.0625) 
(2.37) 


0.05472  GDF 
(1.52) 


= 0.935  S.E.  = 0.014  D.W.  = 2.20 

Sample  Period  1961-1974 


GDF  dt!iined  above  under  (1.1a) 


(I.5ti)  yapilal  1 iive.s  t me  it  I.  in  .Services  aiTd  Domestic  Trade 

U’.l'.l] 1.  0.06012  - 0.07719  OSU68  -r  0.86893  GINA 

-1  (2.31)  (4.58)  (3.14) 

(0. 07o) 

vAF-.mn  XACT70  , 

+ 0.4  3488  H _ll  _?  )/2 

(2  24)  XACTN_^ 


0.801 


S.F..  = 0.C30 


D.W.  = 2.34 


.Sample'  Period  195  9-19  74 

GINA  ch-finc'd  above  unfk.>r  (I.2a) 


Ui'i 


I 


I 


I 

I 

I 

1 

t 


WH«ntON  CCONOMETRlC  fOHtCASIlNG  ASSOCIATES  INC  L 

/ 


(1. 6a)  Capital  Invof.tmc’nt , Total  Non-Agricultural 

INA  = IIN  + ICliUU  + JTRUD  + IDS  + JSKK 


A1  tornatT'  1 n v«.; s t mo 1 1 L Model 

Total  Non-Agricultui al  Investment  determined  by  equation 
(I. 6b).  Sectoral  Investment  determined  by  exogenous  share 
variables  in  equations  (I. lb)  - (I. 5b). 


(I. lb)  IIN  s IKII9*INA/100. 
(I.  2b)  ICFtUB  IKIC9*INA/100  . 

(I.  3b)  ITitUB  iniT9*INA/100. 

(I. 4b)  IHS  = IK11I9*INA/100  . 
(I. 5b)  ISKK  s IR3S9* INA/100. 


(1.6b)  JNA  Total  N<Tn-Ag  r i cul  tura  1 Investment 


1.  = 0.07275  - 0.01958  QFVP  - 0.02834  (Q6 56 7-3 . * . 062 5) 


(0.068) 


(6.90)  (1.68) 


(1.76) 


0.04271  (QFIN-2.*.0625)  + 0.12956  GPG  - 0.14968  GDF 
(2.74)  (2.12)  (3.39) 


R - 0.713  S.F.  = 0.020 

Sample  PT-iiead  1959-1974 

GPG  and  GHK  <U>fined  above  under  (1  la) 


D. W.  = 1.58 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


KI:)\ 

y 


(1.7)  I A Capi tal  Investment  in  Agriculture 


lA 

Ih 


- 1. 


1 


(0. 105] 


0.U'30G7  t 0.51408  GFA 
(4.67)  (5.14) 


+ 0.31392 
(3.30) 


XAGT70 

^XAGTN 


1.  ) 


0.19307  GDF 
(3.84) 


0.12747 

(1.38) 


XAGT70 

^XAGTN 


1.) 


= 0.847  S.E.  = 0.018 

Sample  Period  1962-1974 


D.W.  = 2.41 


GDF  defined  above  under  (I.la) 


Whe!re  : 


GFA 


IFAG*9/PIA_^ 

IFAG’^^/PIA 


-1  . 


(1.8)  IFAJ*  Adjusted  Finance  for  Centralized  Capital  Investment 
IFAJ*  = IFIN*9  - 4.9  QSH68_j^ 

(1.9)  ITOTAL  Total  New  Capital  Investment  in  the  National  Economy 
ITOTAL  s INA  + lA 


( a ) B r anch  Inve stment.  Direct  Functions 

(I.lOa)  IIEP  Capital  Investment,  Electroenergy 


IIEP 

IIEP_j^^ 

(0.052) 


0.02935  + 0.05151  QFYP  - 0.06037  (Q6869-2* . 0625 ) 
(3.26)  (3.69)  (3.00) 


- 0.06243  (Q74-.0625) 
(2.17) 


= 0.644 
Sample  Period 


S.E. 

1959-1974 


0 . 026 


D.W.  = 1.75 


166 


f 


WH»niON  CCONOMCTBIC  fOntCAiTlIlG  ASSOCIATES  ISC 


(l.ll.i)  ] U’)’ C.ipit.il  Iiivi';;!  I'lont:  , Conl  Products 

- 1 


i I Cl’ 
] ICl 


-J 

(0.03^) 


0.0;UJ8  + 0.04369  QFYP 
(3.1.3)  (3.18) 


- 0.07(>39  (Q69  + Q74  - 2 . *.0625) 
(3.92) 


0.29462  GDF 
(5.96) 


R = 0.849  S.E.  = 0.023 

Sample  I'eilod  1961-1974 


D.W.  = 1.48 


CDK  dofitud  above  under  (I. la). 


(I.J2a)  IIl’P  Capital  I n vp.n tiiien  1 , Petroleum  Products 
1 irp 


lll'l’ 


- 1 . 0.02115  + 0.05256  OI’YP  - 0.13867  (Q69  - .0625) 

-1  (1.15)  (3.28)  (4.57) 

(0.090) 


+ 0.89909  GFI  - 0.23682  GDF  - 0.06849  (Q74  - .0625) 
(3.94)  (3.46)  (2.11) 


R = 0.804  S.E.  = 0.026  D.W.  = 2.26 

Sample  Period  1961-1974 


i 


WHARTON  tCONCJMFTRIC  FonfCASTINO  ASSOCIATES  INC 


/■ 


(I.l‘1a)  CapjJ;jil  Investment,  Non-Ferrous  Metallurgy 

and  Industry  MlIC 

T 1 NK 

TTmV' " 0.03360  - 0. 08412  (06567-3 *. 0625) 

-1  (1.29)  (1.77) 

(0.059) 

- 0.04944  (QF1N-2.*.C625)  + 0.41587  GPG  - 0.28059  GDF 


(1.00) 

(2.16) 

(2.04) 

R^  = 0.458 

S.E.  = 0.064 

D.W. 

= 2.80 

SamplE'  Period 

1959-1974 

Gl’G  and  GUI'  delinod  above  under  (I.  la). 


(I.I5<i)  Iini  Capital  Investment,  Cheini'?als  and  Pctroehomicals 


IICII 
I IC11_  j 

(0 . 094) 


0.02821  + 0.16538  QSUG5  - 0.13196  (Q6 56 7- 3 . * . 06 2 5 ) 
(0.97)  (4.13)  (3.41) 


+ 0.73257  GKI 
(1.72) 


0.39119  GDF 
(2.65) 


' I 


V 0.8’7  S.E.  = 0.055  D.W.  = 2.36 

KampJe  I’lTiod  1961  -1974 


GFl  an<i  GUF  defined  above  under  (I.  la). 


(1.16a)  1 IMB  C.nn  t ,.i  1 1 n ve".  i lucnt  , M.ieh  inc-Bui  Idinq  and  Metal-Working 




1 1 

(0.102) 


0.03686  - 0.03133  (Q6 56 7- 3 . * . 06 2 5 ) 
(1.27)  (1.16) 


t 0.08004  (070  - .0(.25) 

(1.97) 

T T MB 

+ 0.37440  GFc;  f 0.26u04  (f,-^  r—  "D  , 

( 3.00)  ( 1.  40)  ^^'■“-1 


= 0.714 
Sample'  I’l  l j i)d 


S.E. 

1961-1974 


0.035 


D.W. 

D. 


2 . 23 
0.75 


Gl’G  dffiiK'd  above  under  (I.la) 


WHARTON  ECONOMETRIC  FORECAST  tNG  ASSOCtATES  INC 

/' 


(1  . 1 Vc'i ) IIKP  Cnpital  In , Korost  Products 
I T P 1’ 

f - 1.  = 0.00938  - 0.13170  (Q6  56  7- 3 . * . 06  25 ) 

-1  (6.91)  (5.67) 

(0.053) 

- 0.10780  (Qt’IN  + Q74  - 3. *.0625)  - 0.31721  GDF 

(^.S6)  (4.33) 

1 1 FP 

- 0.32203  -1.)  , 

(2.25)  ^^‘^‘-1 


R =0.812  S.E. =0.033 

Sample  I'cricid  j.959-1974 


D.W.  = 2.91 
D.  = 2.22 


GDI’  (Icfinod  nbov  ^ under  (I. la). 


(1.18a)  I ICH  Capital  Inv^-stmont , Construction  Materials 
I ICM 

V— 1.  = 0.00092  - 0.07839  (Q626  4 -3  . * 0 . 062  5 ) 

-1  (0.02)  (2.37) 

(0.041) 

+ 0.15350  (06869*  - 2. *.0625)  + 0.64446  1.) 

(4.01)  (1.08)  •^'^'^-1 


R = 0.750  S.E.  = 0.047 

Sample  Period  1961-1974 


D.W.  = 2.47 


(1. 19a)  TISG  Capital  Investment,  Soft  Good.s 

T T Cp 

- 1.  = 0.14023  - 0.10800  (QEIN  + Q74  - 3. *0.0625) 
-1  (7.53)  (4.41) 

(0.094) 

+ 0.10208  GPG  t 0.16611  (066  - .0625) 

(0.99)  (4.26) 

- 0.20767  GDP  - 0.4C822  1.) 

(2.75)  (3.93)  ^‘-■‘’-1 


R = 0.867  S.E.  = 0.036  D.W.  = 1.21 

San\plc  Pei  iod  1959-1974  D.  =1.74 

GPG  and  GDP  defined  above  under  (I. In)  . 


1 


wMAnnis  / 

FFA 

WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC  1 

/‘ 

(I-20a)  IIPF  Capital  Investment , Processed  Foods 

1.  = 0.05281  - 0.04234  (Q6567  - 3 . *.0625) 

-1  (3.71)  (1.57) 

(0.048) 

- 0.04223  (Q69  - .0625)  + 0.27581  GPG 

(1.16)  (2.59) 

- 0.46106  GDF 

(5.99) 

= 0.823  S.E.  = 0.035  D.W.  = 2.15 

Sample  Period  1961-1974 

GPG  and  GDF  defined  above  under  (I. la). 

( b ) Branch  Investment,  Share  Equations 


(I . 10b) 

IIEP 

5 

IREP9*IIN 

(I. 11b) 

IICP 

= 

IRCP9*IIN 

(I . 12b) 

IIPP 

= 

IRPP9*I1N 

(I. 13b) 

IIFM 

s 

IRFM9*IIN 

(I.  14b) 

IINF 

= 

IRNF9*IIN 

( I . 15b) 

IICH 

5 

IRC1I9*IIN 

(1.16b) 

1 1 MB 

S 

IRi.B9*IIN 

(I . 17b) 

I IFP 

= 

IRFP9*1IN 

(I. 18b) 

IICM 

= 

IRCM9*IIN 

(I. 19b) 

IISG 

IRSG9*IIN 

(I . 20b) 

IIPF 

IRPF9*IIN 

WHARTON  ECONOMETRIC  FOREGAGTING  ASSOCIATrS  INC 


T KIv\ 


'1.21)  I70T  Change  in  Inventories,  Domestic  Trade 


I70T  = - 2.27542  - 0.50968  IS70T  , + 0.39720  XILT* 
(2.249)  (1.66)  (6.01)  (5.51) 


+ 0.14637  (XILT  - CRND70  - CRD70) 
(2.06) 


0.06053  (XAGT70_,  - XAGTN_  ) 

(1.72)  ^ ^ 


,100.BDN*9 

S / 2.  Zb  ( — „ — — — =— 


(2.69) 


PIWH70 


PIWH70 


— - 0.48824: 


R = 0.824  S.E. 

Sample  Period  1958-1972 


= 0.443 


D. W.  = 2.49 


Where:  XILT  f 0.27291  XISG  + 0.39034  XIPF, 


and : 


x_,  X_  X_  X 

X*  = X_  ( . 1 1 ' 

^ ^-2  "^-3  ^-4  ^-5 


a projection  based  on  four  previous  growth  rates. 


!l.22)  IS70T  Stock  of  Inventories,  Domestic  Trade  (End  Year) 


IS70T  s IS70T_j^  + I70T 


1.23)  I7QNTA  Change  in  Inventories,  Non-Trade,  Non-Agriculture 


I70NTA  = 2.37632  - 0.41277  IS70NTA_,  + 0.47275  XIH* 
(6.156)  (1.33)  (2.46)  ^ (2.58) 


- 0.84795  (XIH*  - XIH 
(1.45) 


.2342)  + 5.60397  Q66 
(2.95) 


R“  = 0.692  S.E. 

Sample  Period  1958-1972 


= 1.811 


D.W.  = 1.51 


WMAMION  LCUNOMl  THIC  FOntCASTlNG  ASSOCJATtS  INC 


Klv\ 


;i.23)  I70NTA  Change  in  Inventories,  Non-Trade,  Non-Agriculture 

(Continued ) 


Where:  XIH  = 1.71449  XIT  - 0.27291  XISG  - 0.39034  XIPF 

and:  XIH*  defined  under  (1.21)  above. 


(1.24)  IS70NTA  Stoc)^  of  Inventor ies,  Non-Trade,  Non-Agr icultural 

(End-Year ) 


IS70NTA  = IS70NTA_j^  + I70NTA 


(1.25)  ICAP REP  Capital  Repair:  Index 


18.611  ICAP REP 
KSUM“ 

(2.811) 


= 2.76293  - 0.01728  (QT50-22.)  QSH71 
(208.8)  (8.39) 


- 0.09793  Q62  - 0.12222  Q6870 
(3.51)  (6.81) 


R = 0. 945  S.E.  = 0.025 

Sample  Period  1960-1973 


D.W.  = 1.64 


(1.26)  ISUM  Total  Investment,  National  Economy 


ISUM  = ITOTAL  + .18611  ICAPREP  + I70NTA  + I70T 


+ (ALVR70  - ALVR70_^) 


WHAHTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


WHAKTC*.  / 

FJA 


K CAPITAL 


( K . 1 ) KITOT  Industrial  Basic  Funds  (Capital  Stock)  (Jan.  1) 


KITOT_^^  H KITOT  -f-  KNDI 

( K . 2 ) KI A Adjusted  Industrial  Basic  Funds  (Jan.  1) 


KIA^j^  E KITOT^^  - KIT589  - KIH629 
(X.3)  KNDI  Industrial  Capital  Formation 


KNDI  + 0.05  KITOT  = 1.29293  (QFYP-0 . 4375)  + 0.1275  IIN 
(23.120)  (2.51)  (0.40) 


+ 


0.3274  IIN-i  + 
(18.70) 


0.3728 

(2.04) 


I IN- 2 


+ 0,2637  IIN_^ 
(1.49)  3 


^ = .986  S.E.  = 1.006  D.W.  = 1.86 

OampiG  Period  1959-1974 


Distributed  Laq : Quadratic,  4-Period,  Zero-constrained 

in  5th  Period. 


/3 


(K.4) 


(K.5) 


(K.6) 


(K.7) 


(K.8) 


/ 


WHARTON  ECONOMETRIC  FORECASTINO  ASSOCIATES  INC. 


KCR Construction  Basic  Fund.o  (Jan.  1) 

KCR^,  E KCR  + KNDC 
+ X 


KNDC  Construction  Capital  Formation 

KNDC  + 0.06  KCR  = 0.27781  (QPL5-0.47)  + 1.02686  ICRUB 

(2.178)  (1.82)  (31.82) 

= .9'34  S.E.  = 0.313  D.W.=  2.21 

Sample  Period  1958-1974 

KTR Transport  and  Communications  Basic  Funds 

(Jan.  1) 


KTR^j^  = KTR  + KNOT 

KTA Adjusted  Transport  and  Communications  Basic  Funds 

Hlan . ^ 


KTA^^  = KTR^jl  KIT589 


KljPT  Transport  and  Communications  Capital  Formation 


KNOT  ^ 0.025  KTR  = 2. .50957  (065-0.0625)  + 0.61852  ( IT.RUB  + ITRUB_ , ) 
(7.844)  (3.79)  (51.07) 


il 


= .9ifi  S.E.  0.640  D.W.  =-1.09 
Sampir  l'i--i(3d  1959  -1974 


174  ; 

I 

1; 

• i 

I 


WH  TON  LCX.  iOMETRlC  FORECASTING  ASSOCIATES  INC. 


'M'HAX^rUN  t 


EFA 


(K.9) 


KTCUS  Frei  iht  Car  Utiliza  ion  :Jate 


KTCI  ■ 
( 242  . 

182  120 
(36..->b) 

QSil65  + 3.9 
(9. 

245  <'SH65  * 
9) 

QT50 

t 2 3 5..M9 
(47. j6) 

(1.-  QSH65 

+ 0 . 97800 
(4.13) 

(1.-QSH65)  * QT50 

- 15.81557 
(3.35) 

,BDN*9/PI' 

'bdN 

H70  _ 

’IWH7U_2 

0 982  S.E 

- = 2. 15  1 

■.W.  2.28 

Samp  , Period  1958-1974 


(K.IO.)  KCOM  Das  i Funds,  Domest  c Trade  (Jan.  1) 


KCOM,  , - KCOM  F KNCOM 

+ J 


( K . 1 1 ) KNCG.* ’ Capital  Formation,  omest-.ic  Trade 


KNCOM  f 0.02  KCOM 


(2.3b 


3.51814  Q65 
(7.36) 


2.06880  (Q68-Q69) 
(6.24) 


17j 


WHAK  ON  £OON(  METRIC  FORECASTING  ASSOCIATES  INC. 


( K . 1 1 ) KNCOM  Capi'  al  Formation,  lomesr.ic  Irade,  Continued 


+ 0.J.028B6  ( ISER  + ISLR  ) 
{;8.25)  -1  -2 


-U.903  S.E.  = 0.469  D.W.  =1.43 
Sample  Perio  1 1960-1974 


(K.12)  KHPF  Basic  Fands , Housin  ; (Jan.  1) 


KliBF_^j  S KHB^  4-  KNDH 


( K . 1 3 ) k;idh  Ho  us  inq  Capital  For  latioa 


KNDH  r 0.02  KHBF  = - 0.6271  (QFlP-0.467)  + 7.74913  Q62 

(10.945)  (1.36)  (8.83) 


+ 0.45700  (.THS  + I S_^)  - 6.45250  (Q74-0.067) 
(49.31)  (7.21) 


^ ■ 0.925  S.E.  = 0.311  D.W.  = 2.60 

Sample  Peric  d 1960-  1974 


i /(> 


(K.14)  KHA  Adjusted  Housing  Ba  ic  F'lnds  (Jan.  1) 

7.84 

kha^j  h khbf  ^ f iTTT  kih  6 9 
(K.15)  KSER  Basic  Funds,  Servic  ^ (Jan.  1) 

KSER^  E KSER  + KNSER 

(K.16)  KNSER  Services  Capital  Formation 


KNSER  +0.02  KSER 
(9.168' 


0.84631  (oeyr 
(0.94) 


0.467)  + 4.32465  Q63 

(2.68) 


- 2.81349  (QEIN_i  - 0 133)  +0.49679  (ISER_3  + ISER_4) 
(2.17)  (24.39) 


r2  = 0.875  s.E.  = 1.469  D.W.  =1.19 

Sample  Period  1960-1974 


( K . 1 7 ) KAIR  Agricultural  Basic  Eunds  (excl.  Productive 

Livestock)  (mid-year) 


IA+IA_, 


KAIR  - 0.95  KAIR_j  . i QPL I t (_ L) 

(8.45) 


^ = .976  S.E.  = 0.430  ).W.  = 1.32 

Sample  Period  1957-1972 


VMHAh'SN  EOONC  vlETRIC  FOBECASTI»«l  ASSOCIATES  INC. 


YJA 


(K.13)  Industrial  Capital,  Wi'sterr.  Machiner'/  (E'nd  Y^ar  Value) 

KIW  0.95  KIW_^  + 0.0712  {MIEIK$ /PREX9 . P71GE9 ) ^ 

( K . 1 9 ) KIEP  Bas  ic  Fun^  , Electro  energy  (Jan.  1) 

KIEP^^  I KIEP  + KgUEP 

(K.20)  oiIEi  Capital  Formation,  Electroenergy 

r'dllL'i  +-  0.04  KIEP  = - 0,12905  (QFYP  - 0.4375)  + 2.07170  IIEP 

(0.43)  (2.16) 

(3.476) 

- 1.47324  (IIEP_7  + IIEP.o) 

(2.26)  ^ ^ 

+ 1.22625  (IIEP_3  + IIEP-d) 

(3.33) 

= 0.898  S.E.  ==  0.459  D.W.  =2.80 
SarnnIe  Period  1959-1974 

(K.21)  KIGI' Basic  Funds,  Coal  Products  (Jan.  1) 


1 78 


KTCP 


KICP  + KNICP 


WHARTON  ECONOMETRIC  FORECASTINO  ASSOCIATES  INC. 


(K.22)  KNICP  Capital  Formation,  Coal  Products 


KMICP  + 0.03  KICP  “0.12458  (QFYP  - 0.4375)  - 0.30790  Q68 

(4.04)  (4.85) 

(0.812) 


+ 0.19906 
(54.31) 


(IICP  + IICP_i  + IICP_2) 


^ = 0.893  S.E.  = 0.060 

Sample  Period  1959-1973 


D.W.  = 2.38 


(K.23)  KIPP  Basic  Funds,  Petroleum  Products  (Jan.  1) 


KTPP^^  = KIPP  + KNIPP 


(K.24)  KNIPP  Capital  Formation,  Petroleum  Product: 


KNIPP  - 0.025  KIPP  = - 0.36390  (QFYP  - 0.4375 

(1.90) 

(1.564) 


0.56143  (Q6567  - 0.1875] 
(2.31) 


+ 0.20093  (IIPP  + IIPP_T  + IPP-2) 
(20.19) 


r2  = 0.861  S.E.  = 0.344 

Samole  Period  1959-1974 


D.W.  = 1.56 


( K . 2 5)  K I I’M Basic  Funds,  Ferrous  Metallurgy  fJan.l) 


1<  T FM 


KIFM  f KNIFM 


i 79 


jji 


WHARTON  ECONOMETRIC  EORECASTINQ  ASSOCIATES  INC. 


( K . 2 6 ) KNIFM  Capital  Formation,  Ferrous  Metallurgy 


KNIFM  + 0.05  KIFM  = 0.41777  (IIFM  + IIFM_j^  +IIFM-2) 

(2.316)  (33.36) 

= 0.824  S.E.  = 0.287  D.W.  = 2.68 

Sample  Period  1959-  1974 

(K.27)  rich Basic  Funds,  Chemicals  and  Petrochemicals  (Jan.  1) 

KICH^j^  H KICK  + KNICH 

(K.28)  KNICH  Capital  Formation,  Chemicals  and  Petrochemicals 

(QFYP  - 0.4375) 

(IICH_^  + IICH_2) 

D.W.  =2.35 

( K . 29 ) KTMB Basic  Funds,  Machine-Building  and  Metal-Working 

(Jan.  1) 


KNICH  +0.04  RICH  = 0.68586 
(2.152)  (3.14) 


+ 0.58158 
(20.99) 


r2  = 0.823  S.E.  = 0.433 
Sample  Period  1959-1974 


KIMB^j^  H KI.MB  + KIIIMB 


1 .SI) 


(K.30)  KNIMB  Capital  Formation,  Machine-Building  and 
Metal-Working 


KMIMB  + 0.05  KIMB  = 0.27786  (QFYP  - 0.4775) 

(4 . 952)  (1.47) 

+ 0.81632  (Q66  - 0.0625) 
(2.13  ) 

+ 0.59136  (ITMB  + IIMB_,) 
(59.06) 


r2  =0.978  S.E.  = 0.364 

Sample  Period  1959  - 1974 


D. W.  = 1.35 


(K.31)  KIFP  Basic  Funds,  Forest  Products  (Jan.  1) 


KIFP^j_  = KIFP  + KNIFP 


(K.32)  KNIFP  Capital  Formation,  Forest  Products 


KNIFP  + 0.045  KIFP  = 0.15823  (QFYP  - 0.4375) 

(2.10) 

(1.068) 


+ 0.45471  (IIFP  + IIFP_2^) 
(29.76) 


r2  = 0.841  S.E.=  0.149 

Sample  Period  1959-1974 


D.W.  = 1.3; 


(K.33)  KICM Basic  Funds,  Construction  Materials  (Jan.l) 


KTCM^^  H KICM  + KNICM 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


(K.34)  KNICM  Capital  Formation,  Construction  Materials 


KNICM  + 0.04  KICM  = 


(1.372) 


- 1.25157  (Q70  - 0.0625) 
(6.87) 


+ 0.4167  IICM 

(2.02) 


+-  0.3131  -I  0.2092  HCM-2 

(22.87)  (1.80) 


+0.1048  IICM_3 
(0.93) 

r2  = 0.897  s.E.  0.171  D.W.  = 1.71 
Sample  Period  1959-1974 

Distributed  Lag  estimation:  Quadratic,  4-Period, 

Zero-Constrained  in 
5th  Period. 


(K.35)  KISG Basic  Funds,  Soft  Goods  (Jan.  1) 


KISG^^  KISG  + KNISG 


{ K . 3 6 ) KNISG  Capi ta 1 Formation,  Soft  Goods 


KNISG  + 0.05  KISG  --z 


( 1 . 046) 


^ 0.6133  IISG  + 0.3529  IISG_i 
(1.06)  (1.53) 


+ 0.1485  ITSG_2 
(0.35) 


EFA 


WHAICTOM  t 


WHARTON  ECONOMETRIC  FORECASTINQ  ASSOCIATES  INC 


(K.36)  KNISG  Capital  Formation,  Soft  Goods,  Continued 


r2  = 0.857  S.E.  = 0.1G2 
Sample  Period  1959-  1974 

Distributed  Lag  estimation: 


D.W.  =2.13 

Quadratic,  3-Period,  Zero 
Constrained  in  4th  Period. 


(K.37)  KIPF Basic  Funds,  Processed  Foods  (Jan.  1) 


KIPF+i  E KIPF  + KNIPF 

( K . 3 8 ) KNIPF  Capital  Formation,  Processed  Foods 


KNIPF  + 0.05  KIPF 
(1.852) 


0.94467 

(6.01) 


(Q61 


Q62) 


+ 0.1405  IIPF 

(0.39) 

+ 0.4867  IIPF_j^+  0 . 4399  HPF_2 

(3.46)  (1.68) 


r2  = 0.903  S.E.  = 0.221  D.W.  = 1.53 

Sample  Period  1959  - 1974 


Distributed  Lag  estimation:  Quadratic,  3-Period, 

Zero-constrained  in 
4th  Period. 

( K . 3 9 ) K.SUM  Basic  Funds,  National  Economy  (Mean  Year) 

KSUM  r KAIP  + \ (KTA  + KCR  + KTA  + KCOM  + KHA  + KSER) 


+ S (KIA  + KCR  + KTA  + KCOM  + KHA  + KSER) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


WMARfOn  / 

EFA 

#*'  ' 


(K.AO)  kiI’PM  F^as  Lc  Fund;^:_  Petroleum  Products,  Machinery  Imports 
KIPPM  = 0.95  KTPPM_^  + .0712  (MJfMl  20-9  */P7 1GE9 ) _^ 

(K.41)  KICHW  Basic  Funds:  Che.micals  and  Petrochemicals,  Western 
^^achinery  Imports 

KICHW  S 0.95KICHW_ji  + .0712  (MIECH$/PREX9  .P71GE9)  ^ 

(K.42)  KIMBM  Basic  Fund.s;  Machine-Bu ildinq , Machinery  l-.ports 
KIMDM  E 0.95KIMBM_^  +.0712  (MTMlOO-5*/P71GE9 ) _^ 


I HA 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC, 


■‘K' 

/' 


A.  Aariculturcii 


Variables 


(A.l)  ALVR70  Value  of  Productive  Livestock  (End-Year) 


ALVR70 

ALVR70_ 

(0.0784) 


0.95  = 1.55785 
(3.24) 


0.67837  QLT28 
(3.21) 


+ 0.01668  KWAL9  + 
(2.34)  -1 


2.05350 

(2.84) 


AFEED70 

ALVR70 


R^  = 0.470  S.E. 

Sample  Period  1959-1974 


0 .039 


D.W.  = 


( A . 2 ) AVCP70  Value  of  Agricultural  Current  Purchases 


100 .AVCP70 
-XAGTN 

(9.99) 


2.50195  + 0.42954  QT50 
(8.91)  (28.21) 


2 . 08567 

(1.86) 


-XAGT70 

XAGTN 


R^  = 0.988  S.E. 

Sample  Period  1959-1974 


0 .25 


D.W.  = 


(A.  3)  AFEED70  Value  of  Feed  Fed  to  Livestoc)^ 


100. 


AFEED70 

ALV 

(7.980) 


12.15528  + 5.58824  QLT28 
(2.83)  (4.82) 


XCROP70 

+ 6.60336  ( XACN 

(4.43) 


XCROP70 


-1 


XACN 


-2. 


-1 


R = 0.850  S.E. 

Sample  Period  1959-1974 


= 0.496 


D.W.  = 


Where:  ALV  = ALVR70_,j^  + ALVR70 


2.10 


1.13 

) 

1.75 


X. 
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/ 


r rod  net  i cjn 


(X.l)  >^GT70  Agricultural  Output  (Two-Stage  Dotermination) 

(i)  Normal  OEit  puV.:  f, i nkod  Scconci-Peak  XAGT70 

In  XAGTN  - 0.30  In  NAT  - .03  In  AI.VR70  -.12  In  AVCP7  0 
(2.813) 

= 1.95612  + 0.21378  In  KAIR 
(51. Ill)  (22.51) 


R = 0.973  S.E.  = 0.015 

Sample  Period  1959-197'! 


D. W.  = 0.71 


Actual  OuliTiit: Pitted  Values  for  XAGTN  used  in  Second-stage 

(ii)  In  XAC,T70  - In  XAGTN  = -0.02514  + 0.09505  JPS9  + 0.66702  JTW9 
(-0.016)  (3.08)  (4.89)  (3.91) 


R = 0.790  S.E.  = 0.032 

Sample  Period  1959-1974 

XAGT70 

Accuracy  of  Pit:  0.972 

Mean  Abs . i;rror:  1.49  B.  1970  Rubles 

Larcfcst  Error:  -3.99  U.  1970  Rubles  (1974) 


( X . 2 ) XC  HOP  7 0 Value  o 1 Tota 1 C r op^ 

Normal  Output:  1. inked  Second-Peak  XCROr70 

(i)  In  XACN  - 0.30  Ln  NAT  1.2  3866 
(2.382)  (9.23) 


D.W.  = 1.98 


4 0.17318  In  KAIR  t 0.23130  In  AVCP70 
(2.19)  (2.44) 


r‘-  = 0.995  S.E. 

S.Uiiple  Period  19  59-1974 


= 0.012 


D.W.  = 0.91 


1 Hh 


W1U«1< 


\ 


¥ 


i 
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1 OutiTHit  : V i.  1 1 ed  XACN  used  in  ^'cond  - s Lacjc  Es  t i rna  t ion 

(ii)  hi  XCRUi'H)  - hi  XACN  = - 0.04463  + 0.09866  JPS9 
(-0.036:.)  (2.86)  (2.64) 


+ 0.55969  In  JTW9 
(1.71) 


= 0.485  S.E.  = 0.061  D.W.  = 2.39 

Sample  Ponod  1959-1974 

XCROP70 

Accuracy  of  Fit;  0.892 

Mean  Absolute  Firors : 1.49  B.  1970  Rubles 

Largest  Error:  -4.28  B.  1970  Rubles  (1974) 


(X.3)  XAN1M70  Cross  Live;jtock  Production 


N^rrrui^ ^utput  : Fi  rst-stage  Kstimntion 


(i) 

In 

XAN 

=---  0.9  5622 

1 0.51808  In  aLV 

(3. 

. 864  ) 

(1.97) 

(3.84) 

+ 5.17423 
(8.37) 

AFEED70 

ALV 

= 0. 

9 37 

S.E.  = 0.046 

D.W.  = 1.76 

Sample  Period  1959-1974 

ALVR70_,  + AT,VR70 
Where:  A1,V  . - - .v 


Actual  Output:  lies  id\ia  1 r.  of  (i)  i sod in  .Second-stage  E.stimation 

(ii)  hi  XAN1M70  - !n  XAN  = 0.00746  t (i.20'.61  ( ^ , -1.) 

(0.00)  (0.72)  (2.04) 

R^  = 0.229  S.E.  = 0.039  D.W.  = 1.62 

Sample  Pctioii  1959-1974 

XANIM70 

Accuracy  of  Fit:  0.948 

Moan  Ab.solule  Error:  1.55  13.  19  70  Rubles 

Large;:!  Samjilo  Error:  -3.90  13.  1970  Rubli'S  (1  973) 


!«7 
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(X.4)  XMEAT70  Value  of  Meat  Produced 


(i) 


Normal  Output:  First-stage  Estimation 


In  XAM 
(3.238) 


1.64513  + 1.09080 
(2.67)  (6.38) 


In  ALV  + 3.26202 


AFEED70 

ALV 


= 0.916  S.E.  = 0.058  D.W.  = 2.06 

Sample  Period  1959-1974 

ALVR70_  + ALVR70 
Where:  ALV  = 


Actual  Output:  Residuals  of  (i)  used  in  Second-stage  Estimation 

(ii)  In  XMEAT70  - In  XAM  = - 0.01023  - 0.31995 
(0.00)  (0.76)  (1.91) 


R^  = 0.207  S.E.  = 0.050 

Sample  Period  1959-1974 

XMEAT70 

Accuracy  of  Fit:  0.948 

Mean  Absolute  Error:  0.805  B.  1970  Rubles 
Largest  Sample  Error:  -2.78  B.  1970  Rubles  (1964) 


,XCROP70  , 

^ XACN  ^ ' 


D.W.  = 1.65 


(X.5) 


(i) 


XGRT  Total  Grain  Production  (Official  Series) 
Normal  Output  (Interpolated  Second-pea)t  series) 


Ln  XGRTN  - O.jO  In 
(4.063) 


NASK+NASK_^  f NASK 
_ 


0.53238 

(1.75) 


+ 0.36430 
(6.15) 


In  ASGR9  + 0.43005  Ln 
(48.60) 


KAIR 


R^  =0.995  S.E.= 

Sample  Period  1959-1973 


.013 


D.W.  = 1.18 


WHARTCN  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


EFA 

/' 


Actual  Output  (Fitted  values  used  for  XGRTN) 

(ii)  In  XGRT  - In  XGRTN  = - 0.03595  + 0.10922  JPS9 
(-0.042)  (2.17)  (2.73) 


+ 1.30996  JTW9  - 0.16894  Q65 
(4.01)  (2.60) 


R^  = 0.781  S.E.  = 0.061  D.W.  = 1.91 

Sample  Period  1959-1973 

Fit  Statistic  for  XGRT:  0.938 

Mean  Absolute  Error:  6.2  M.  Metric  Tons 


( X . 6 ) XGR  Net  Grain  Production  (Western  Estimate) 


Capacity  Output:  Linked  Second-Peak  XGR 

(i)  In  XGRPK  = - 0.24857  + 0.53782  In  KAIR 
(4.629)  (0.18)  (13.10) 


+ 0.83028  in  NASK 
(2.25) 


R^  = 0.989  S.E.  = 0.020  D.W.  = 0.37 

Sample  Period  1959-1973 


Actual  Output;  Fitted  values  of  (i)  used  in  Regression 

(ii)  in  XGR  - in  XGRPK  = - 0.07125  + 0.11648  JPS9 
(-.079)  (4.27)  (2.94) 


+ 1.50461  JTW9  - 0.19986  Q65 
(4.58)  (3.06) 

R^  = 0.820  S.E.  = 

Sample  Period  1959-1973 


IH<> 


0.061 


D.W. 


2.72 


(X.7) 

(a) 


(b) 


(X.8) 

(a) 


VMMHTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 
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■EP  Branch  Output:  Electroenergy 


Primary  Factors 
(XIEP/XIEP_^-1) 
(0.063) 


0.03  = 0.69574  (NMIEP/NMIEP  ,-l.) 
(7.53) 


4 0.28360  (KIEP/KIEP_  -1) 
(7.18)  ^ 


0.04202  066 
(3.48) 


= 0.761  S.E.  = 0.011 

Sample  Period  1959-1974 


D.W.  = 1.57 
Fit  = 0.9995 


Material  Inputs 


(XIEP/XIEP_^-1)  = 
(0.094) 


0 . 89931 
(5.82) 


(NMIEP/NMIEP_^-1.  ) 


+ 0.29315  (KIEP/KIEP_, -1 . ) 
(4.19)  ^ 


+ 0.05127  (UEP/UEP  i-l.) 
(1.28) 


0.03123  QSH68 
(3.69) 


= 0.546  S.E.  = 0.015 

Sample  Period  1960-1972 


D.W.  = 1.90 
Fit  = 0.9987 


XICP  Branch  Output ; Coal  Products 


Primary  Factors 
(XICP/XICP_^-1  . ) - 0.01  = 
(0.014) 


0.18342  (NMICP/NMICP  ."I-) 

(1.68) 


+ 0. 34038  (KICP/KICP_^-1) 

(6.93) 


0.02939  Q61 
(3.42) 


R^  = 0.488 
.Sample  Period 


S.E. 

1960-1974 


0.008 


D.W.  = 2.11 
Fit  = 0.9954 


190 


W»».mON  U.i.WUtltlK  lOlil  I l^c  1 aI'.'Y 


Matt'i  i .1 1 1 iiput:; 

(XICr/XJCP_j^-l.  ) 
(0.024) 


0.17498  (NMICP/NMICP  .-1) 
(1.17) 


+ 0.46738  (KICP/KICP  ,-l.) 
(4.90) 


+ 0.04753  (UCP/IJC1’_  -1.) 
(0.69)  ^ 


0.03066  061 
(2.82) 


= 0. 3'U.  S.K.  = C .010 

iJamplc  I'crioti  1960-1972 


D.W.  = 1.90 
Fit  = 0.9919 


I (X.9) 

I (a) 


XIPP  Hrniich  Output:  Petroleum  Products 


Primary  Factors 


(XIPP/XIPP_j^-l)  - . 373  (NMIPP/NMIPP_^-1) 
(0.081) 


= 0.46455 

(6.10) 


KIPP-KIPPM 

kiPP_j^-KIPPM 


+ 0.09537 
(1.53) 


(KIPPM/KIPPM  ,-l.)  + 0.04830  Q5963 

(3.72) 


= 0.550  S.F.  = 0.018 

Pampli-  Period  1959-1974 


D.W.  = 2.34 
Fit  . 9971 


Ma  tor  i_a  j 1 t>lHi  t n 


(XIPP/XIPP  ,-l.)  - .373  ( .604)  (NMIPP/NMIl  P -1 . ) 

(0.083) 


= 0.42802 
(3.63) 


■KTPP- K IPPM 

'xil'P  _j^’-K'1PPM' 


+ 0.07810  (K3P!’'1/KIPPM  ,-l.) 
(1.16) 


+ 


0.  1 4335  (Ul’P/rn’O  ,-!.)+  0.04774  Q5963 
(1.70)  (3.95) 


2 

R ^ 0.594  .5  . E . 0.01  0 

.Oamplo  Pi-i  ioil  1000-1972 


D.W.  = 2.75 
Fit  = .9978 


I 
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(X.IO)  XIFM  I3ranch  Output:  Ferrous  Metallurc 


Primary  Fiictors 

(XIFM/X1'’M  - 0.02  ~ 1.0575  7 (NMIFM/N.MIFM  , "I  • ) 

(3.18) 

(0.042) 

+ 0.16381  (KIFM/KIFM  ,-!•) 
(1.91) 


R = 0.453  S.E.  = 0.017 

Sample  Period  1959-1974 


D.W.  = 1.96 
Fit  = 0.997'; 


Material  Inputs 

(XIFM/XIFM  ,-l.)  - 0.02  = 0.81606  (NMIFM/NMIFM  ,-l.) 


(0.042) 


(3.58) 


+ 0.03550  (KIFM/KIFM_,-1.) 
(0.42) 

+ 0.26690  (UHE/UME  .-1.) 
(2.64) 


R = 0.738 

Sample  Period  1960-1972 


S.E.  = 0.010 


D.W.  = 2.70 
Fit  = 0.9982 


(X.ll)  XTNF  Branch  Output:  Nonferrous  Metallui 


P r ima ry  F .ictors 

(XTNF/XINF_, -1 . ) - 0.02  = 0.60945  (NMINF/NMINF  ,-l.) 

(1.72) 

(0.056) 

+ 0.32526  (KIFM/KIFM_, -1. ) + 0.03195  Q6670 
(3.83)  (3.99) 


R ==0.  O'lO  S.E.  = 0. 016 

Sample  Period  1959-1974 


D.W.  = 2.01 
Fit  = 0.9981 


192 


f 
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(b)  Material  Inputs 


(XINF/XINF  ,-!•)  - 0.02  --  0.38023  (NMINF/NMINF  ,-l.) 

(1.10)  -1 

(0.058) 


+ 0.29229  (KIFiM/KIFM  ,-l.) 
(2.65) 


+ 0.10903  (UMH/'JME_  -1.)  ^ 0.02934  Q6670 
(0.71)  ^ (3.58) 


H = .301  S.E.  = 0.014 

Sample  I’criod  1900-19  72 


D.W.  = 2.53 
Fit  = 0.9984 


(X.12)  XICII  Rraneli  Outfuit  : Chcmical.s  and  Petrochemicals 


(XICll/XICIl_j^-l  . ) - .359  (NMICH/NMlCH_j^-l.  ) 


(0.077) 


= 0.19157  -1.) 


(4.45)  K1CH_^-KICHW_^ 


+ 0.08902  (K1CHW/KICHW_  -1.)  + 0.04736  (1.-QSU65) 
(3-51)  (5.78) 


K ' = -0. 194  S.E.  = 0.022 

Sample  Period  1959-1974 


D.W.  = 2.37 
Fit  = .9984 


(b) 


M.ilerial  Injnilr. 

(XICII/X1CH_^-1.  ) - .359  (.399)  (NMlCll/:iMiCH_,-l.) 


■1 


(0.091) 


= 0.213  84  

(2  22) 


•1.  ) 


-t  0.09884  (KICII.V/KICHW  ,-l.) 
(2.52) 


+ 0.12845  (UCH/LCU  ,-l.)  + 0.04166  (1.-QSH65) 
(0.67)  (3.66) 


19  i 
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EFA 


MaLurial  Inputs  (con't.) 


R=0.061  S.E, 

Sample  Period  1960-1972 


= 0.026 


D.W.  = 2.51 
Fit  = .9973 


(X.13)  XIMB  Branch  Output  : Machine  Building  and  Metal  Workinc 


Primary  Factors 

(XIMB/XIHB  ,-l.)  = 1.14460  (NMIMB/NMIMB  .-1.) 


(0.079; 


(8.791 


. KIMB-KIMBM  . 

a 38)  1-' 


+ 0.20557  (KIMBM/KIMBM  .-1)  - 0.04838  Q6365 

! c\  tin  \ 


K = 0.889 

Sample  Period  1959-1974 


(4.24) 

+ 0.02026  QSH72 
(3.88) 

S.E.  = 0.007 


(9.67: 


D.W.  = 2.82 
Fit  = 0.9999 


^terial  Inputs 

(XIMB/XIMB_j^-l . ) - 0.200  ( UMB/UMB_  ^ - 1 . ) 

(0.055) 

= 0.71779  (NMIMB/NMIMB_, -1 . ) 
(3.23) 

^ n m ■>>;  1 , KIMB-KIMBM , 

° (0^95^1  -*^IMB_^-KIMBM_^ 


+ 0.16577  (KIMBM/KIMBM_, -1 . ) - 0.03822  Q6365 
(1.85)  ^ (4.35) 


R = 0.607  S.E.  = 0.011 

Sample  Period  1960-1972 


D.W.  = 1.76 
Fit  = 0.9986 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 
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(X.14)  XIFP  Branch  Output;  Forest  Products 


(a)  Primary  Factors 

(XIFP/XIFP  ,-l.)  - -02  = 0.48620  (NMIFP/NMIFP_ . -1 . ) 

(0.99) 

(.011) 

+ 0.23734  (KIFP/KIFP_.-1.)  - 0.02825  Q6566 
(5.64)  (3.17) 

- 0.04533  Q6061 
(4.28) 


R = .684  S.E.  = 0.012 

Sample  Period  1960-1974 

(b)  Material  Inputs 


D.W.  = 2.21 
Fit  = 0.9956 


(XIFP/XIFP  ,-l.)  = 0.44927  [.553  (UFP/UFP_. -1 . ) 

(2.30) 


(0.031) 


+ .447  ( .63)  (NMIFP/NMIFP_^-1. ) ] 

+ 0.34219  (KIFP/KIFP  -.-I.)  - 0.02855  Q6566 
(4.48)  (2.61) 

- 0.04670  Q6061 
(4.06) 


R = .612 

Sample  Period  1960-1972 


S.E.  = 0.014 


D.W.  = 1.65 
Fit  = .9907 


(X.15)  XIPA  Branch  Output:  Paper  and  Pul; 


Primary  Factors 

(XIPA/XIPA_  -1.)  - 0.02  = 0.32433  (NMIPA/NMIPA_, - 1 . ) 

(1.21) 

(0.045) 


+ 0.28065  (KIFP/KIFP_  -1.)  + 0.04916  Q6566 
(2.55)  (2.63) 


+ 0.01071  QSH68 
(1.29) 

R^  = .574  S.E.  = 0.017 

Sample  Period  1959-1974 


D.W.  = 2.88 
Fit  = 0.9979 


Material  Inputs 


(XIPA/XIPA_, -1. ) = 0.16648  (NMIPA/NMIPA_, -1 . ) 

(0.77) 


(0.069) 


+ 0.39275  (KIFP/KIFP_  -1.) 

(4.32) 

+ 0.31019  (UPA/UPA_, -1. ) + 0.04943  Q6566 
(4.88)  ^ (3.25) 


R = 0.760  S.E.  = 0.014 

Sample  Period  1960-1972 


D.W.  = 2.80 
Fit  = 0.9987 


(X.16)  XICM  Branch  Output;  Construction  Materials 


Primary  Factors 


(XICM/XIC  .)  - 0.59  (NMICM/NMICM_^-1. ) = 

0.059) 

+ 0.17619  (KICM/KICM_  -1.)  + 0.05121 
(3.03)  ^ (5.13) 

- 0.01853  QFYP  - 0.04105  Q6869 
(2.06)  (2.95) 


R = 0.732  S.E.  = 0.018 

Sample  Period  1959-1974 


D.W.  = 1.30 
Fit  = .9975 


Material  Inputs 


(XICM/XICM_j^-l.  ) - 0.59  ( . 482)  (NMICM/NMICM_^-1 . ) 


(0.064) 


= 0.20626  (KICM/KICM_  -1.) 

(1.53)  ^ 

+ 0.17136  (UCM/UCM_, -1 . ) + 0.02966 
(1.15)  ^ (1.39) 


R = 0.233  S.E.  = 0.029 

Sample  Period  1960-1972 


D.W.  = 1.26 
Fit  = 


(X.17) 

(a) 


(b) 


(X.18) 

(a) 
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XISG  Dr.iiich  Output:  Softgoods 


Primary  I’act  or5T 

In  XISG  - 4.73048  E 0.92123  In  NMISG 

(4.356)  (2.97)  (4.60) 

+ 0.21945  In  KISG  + 0.22810  In  XAGTIO 
(4.11)  (3.12) 


- 0.08337  Q6567 
(7.47) 


2 

k = 0.996  .S  . E . = 0 . 0 1 7 

Sample  Period  1958-1974 


D.W.  = 2.00 
Fit  = 0.996 


Material  Inputs 


In  XISG 
(4.335) 


8.31346  + 1.43480  In  NMISG  + 0.03341  Ir.  KISG 
(2.37)  (3.36)  (0.19) 


+ 0.16128  In  USG 
(1.14) 


0.06931  06567 
(3.49) 


= 0.991  S.E.  = 0.024 

Sample  Period  1959-1972 


D.W.  = 1.24 
Fit  = 0.992 


XIPF  Branch  Output:  Processed  Foods 


P r i marj^  Pjic ; or.s 

(Xirr/X1PF_  -1.)  - 0.01  = 0.63866  (NMIPF/NMIPF_  -1.) 

(1.91) 

XAGT70 

4 0.10178  (KIPF/KIPF  ,-l.)  + 0.02025  (^.;;,,.r  ) t 
(0.91)  (1.67)  "* 


2 

k = 0.  t04  S.E.  = 0.022  D.W.  = 3.00 

Samplt'  Period  1959-1974 


i I 

I ' 


i! 
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(b) 


Material  Inputs 


(XIPF/XTPF_^-l . ) 

= 0.86264 
(2.74) 

(0.054) 

+ 0.12126 

(1.23) 

+ 0.17662 

(2.76) 

= 0.379 

S. 

Sample  Period  1960-1972 


(NMIPF/NMIPF_j^-l . ) 

(KIPF/KIPF_^-1.  ) 
(UPF/UPF_^-1. ) 

. = 0.021  D.W. 

Fit 


1.84 

0.995 


( X . 1 9 ) XIT  Industrial  Output 


Agg 

reg 

ation 

Identity 

XIT 

= 

0. 062 

XIEP 

+ 

0.060 

XICP 

+ 

0.056 

XIPP 

+ 

0.073 

XIFM 

+ 

0.038 

XINF 

+ 

0.067 

XI  CM 

+ 

0.062 

XICH 

+ 

0.315 

XIMB 

+ 

0.  069 

XIFP 

+ 

0.011 

XIPA 

+ 

0.099 

XISG 

+ 

0.090 

XIPF 

! 


i 


i 


\<)i\ 


wMAHiON  icoNf  Mt  me  fom  CAGTmr.  *.s*;ociMts  me 


(b)  AqqrR(;atc  Production  Function,  No  Foreign  Capital  Term 

K'MT  NIET 

(XIT/XIT  ,-l.)  = 0.33664  (0.845  — + 0.155  

1 (3.24) 


-1  .) 


(0.065) 


+ 0.57337  (KIA/KIA_  -1.) 

(15.46) 

+ 0.09348  - 2.) 

(7  27)  XAGIN  XAGfN_^ 


R - 0.709 
Sampli?  I'eriod  1960-1974 


S.F.  = 0.005 


D.W.  2.32 
Fit  = 0.9997 


(c)  Aygreqnte^J'rocluction  Function  , Capita  1 DiGaqnregatior. 

In  XIT  - 0.37  (0.845  Ln  (NMI-NIF.T)  t .155  In  NIF.T)  = 
(0.781) 

- 1.44177  t 0.41735  In  (KIA-KIW)  + 0.11497  In  KIW 

(3.11)  (3.62)  (1.06) 

Y A p O'  7 f) 

- 0.03522  Q6466  + 0.07159  ($^~, 1-) 

(3.66)  (0.98) 


R = 0.997  S.E.  = 0.014 

Sainiilc!  Roiiod  1960-1974 


D.W.  = 0.58 
Fit  = 0.9974 


( X . 2 0 ) XC  KU  b C on ; d ! 1 1 ( a ii^m  _Act  i v_ij_  VG_St  ate;  Rntorprinoa 

In  Xi’RllH  - 7.  <7*. 55  + 1.08493  In  NMC  + 0.0691  / in  ( 


KCK_j^  + 


(3.50(.) 


(8.09)  (9.66) 


(1.57) 


2 . 


-t  0.23345  In  XICM  - 0.01867  QFIN 
(5.74)  (2.43) 


R*^  = 0.999  S.E.  = 0.009  D.W.  = 2.45 

S.implf  I'e-iiinl  1990-1974 


KCR 


WHAnrON  ECONOMFinrC  FOnfCASTINC  ASSOCIATES  INC. 


< l< 


(X.  21)  XT7K  Trnn.spoi  t and  Communications  (Jut;>ut  Index 


KTA  , + KTA 

In  XT7R  = - 3.30713  + 0.74248  In  ( ) 

(4.2-J)  (3.02)  (5.13) 


NTSPA  + NTS?A_, 

+ 0.15759  In  { ^5 i)  + 0.62861  In  KTCUS 

(1.28)  (3.87) 

= 0.999  S.E.  = 0.012  D.W.  = 1.07 

Sample  Period  1958-1974 


(X.22)  XDTR  Domestic  Trade 


In  XDTR  = - 3.25146  + 0.29108  In  IMS 
(4.408)  (1.52)  (0.69) 


+ 1.15236  In 
(3.20) 


0.27291  (XISG+XISG_^)  + 0 . 390  34  (XIPF+XIPF_  ^) 
2. (0.27291+0.39034) 


R^  0.998  S.E.  = 0.015  D.W.  = 0.81 

Sample  Period  1961-1974 


(X.23)  XSER70  Services 

In  XSF.R70  = - 4.71028  + 0.98524  (0.8752  In  NMG 
(4,46))  (84.72)  (165.) 


KSER  , +KSER+KHBF  +KHBF 
+ 0.1248  In  ( — , — )j 


R^  = 0.9995  S.E.  = 0.005  D.W.  = 0.37 

Sample  Period  1960-1974 


w. 


(W.l) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


WAGES 


WI*  Average  Wage,  Industry 


DVWI  - DVWI  , 
(0.063) 

= 0.20052 
(2.59) 

(28.3776  - DVWI_j^) 

+ 0.02466 
(0.33) 

+ 1.68906 
(6.55) 

(QWREF  - 2.  *.  0625) 

+ 0.87915 
(2.94) 

(Q61  - .0625) 

R^  = 0.845 
Sample  Period 

S. 

1960-1973 

E.  = 0.281 

D.W.  = 

Where 


DVWI 


WI*/PRC_^ 
171.449  XIT/NMI 


(real  wage) 

(average  product) 


( W . 2 ) WAS*  Average  Wage,  State  Farms 


DVWA  - DVWA_,  ^ 0.41095  (DHWA-DVWA_, ) + 0.45859 
(0.779)  ^ (3.12)  (0.93) 


=0.411  S.E. =1.930  D.W.=1.77 

Sample  Period  1959-1974 


Where 


DVWA  = 


10.  WAS*/P RC_j^ 
■(XAGTN_^/NAT_j^ ) 


(real  wage) 

(average  product) 


and 

DHWA  = 61.11470  + 1.75075  ( 1 . -QSH6 8 ) (QT50-19 . ) 
(56.191)  (60.57)  (7.32) 


R = 0 . 7 9 3 S . E . = 

Sam[)lo  P(-’rir)(i  1 959-1  974 
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!l 


3 


f 

I 

. 


3 . 009 


D.W. 


0.68 


(W.  3) 


(W.4) 


(W.5) 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


WAK*  Average  Wage,  Collective  Farris 


DVWA  - DVWA_,  = 0.84175  (DHWA-DVWA  ,)  + 0.24676 

(5.22)  (0.45) 


= 0.661  S.E.  = 1.923 

Sample  Period  1959-1974 


D.W.  = 2.48 


Where 


DVWA 


iO.WAK*/PRC  ^ 
Txagt7o~/nat  ^) 


(real  wage) 

(average  product)  ^ 


and 


DHWA  = 41.67122  + 3.18046  (1 . -QSH68) (QT50-19 . ) 
(32.73)  (62.50)  (20.13) 


= 0.967  S.E.  = 1.989  D.W.  = 2.01 

Sample  Period  1959-1974 


WC*  Average  Wage, Construction 


= 1.10833  + 0.01052  (QT50-20 . ) ( 1 . - Q690N) 
(234.98)  (12.17) 

(1.0675) 


R^  = 0.908  S.E.  = 0.014  D.W.  = 1.55 

Sample  Period  1958-1974 


WTC*  Average  Wage,  Transport  and  Communications 


WTC*  WTC* 

— ^ = 1.00722  (^f^)_,+  0.02539  (Q6162  - 2 . *.0625) 

(516.04)  ^ (4.42) 

(0.981) 


R^  = 0.941  S.E.  = 0.008 

Sample  Period  1959-1974 


D.W.  = 1.71 
D.  =0.58 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


(W.  6) 


(W.7) 


WIUKION  / 


WS*  Average  Wage,  Trade  and  Distribution 


ws* 

= 1.00315  + 0.02056  (Q6668  - 3. *.0625) 

(387.15)  -1  (3.63) 

(0.855) 


= 0.893  S.E.  = 0.009  D.W.  = 1.59 

Sample  Period  1959-1974  D.  = 0.82 


WGS*  Average  Wage,  Government  and  Services 


WGS* 

WI* 


0.98983  + 0.09364  Q65 

(259.03)  -1  (7.56) 


(0.978) 


= 0.889  S.E.  = 0.012  D.V^.  = 1.63 

Sample  Period  1959-1974  D.  = 0.74 


:’()i 


Supplemental  Wage  Equatio 

These  equations  determine  the  monthly  money  wage  variables  which  are  used 
in  the  Hickman-Lau  functions.  Sample  Period  1959-1972  for  Equations  (W.8)-(W.24) . 


(W.8)  WAGI*  Industry 

Sf*—  = 0-1004 
(1166.) 

(o.ion) 


8“"  = 0.225 


S.E.  = 0.0003 


D.W.  = 0.88 


(U.9)  WAGA* Agricul ture 


(0.0835) 


= 0.08355 
(545. ) 


- -0.009 


S.E.  = 0.0006 


D.W.  = 2.26 


( W . 1 0 ) WAGGON*  Construction 

= 0.08^29  + 0.001856  QSH65 
(318.)  (4.64) 

(0.0841  ) 


= 0.644 


S.E.  = 0.0007 


D.W.  =2.02 


( W . 1 1 ) WAGTC*  Transport  and  Communications 


WAGTC* 

WTC* 

(0.0833) 


= 0.083255 
(434.) 


= 0.031 


0007 


D.W. 


1.08 
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WAGTI)_* 

■“Wi*' 

(0.0832) 


- 0.aa33A  - 0.000388  Q5H63 
(1A46.)  (-1.A0) 


= 0.GA3 


S.E.  = .0002 


D.W.  = 1.79 


(W . 1 3 ) WAGE'* Economy  AvcriUje 

= .07675  + .0321/  QG9  - 0.0030  QSH65 
(4.34.)  (G4.3)  (11.5) 

(.0778) 


= 0.998  S.E.  = .0005  D.W.  = .714 


BRANCH  WAGES  iW .,1 4)^ -_.,( W ._2_4J 

Define  API  - Average  Industrial  Productivity 
API  = XIT/NHI 

Define  TR  - T iiim  Trend  1950  = -10  19G8  on  = 0 

TR  = (1-Q5HG8)  * (QT50-19.  ) 

Define  TSH  - Shift  Variable  1 to  1967  1968  on  = 0 

TSil  = 1.-QSH68 


(W . 1 4 ) WAGf  M'*  _l_ecrou_s_fle  I a IJ  urgy 

= .05544  ^ .04718  (X1FM/NMIFM)/AP1  - .02117  TR 
(.208)  (4.15)  (9.6) 

(1.2055) 


R^  = .951  S.E.  = .0  08  D.W.  = 2.20 


(W . 1 5 ) WAGCP* __C(Mj  PrfHljirJji_ 


uAdC.'*  ■■■  1-7903  - .11490  fSH  - .00469  IR 
(81.9)  (4.48)  (1.21) 


R^  = .864 


S.E. 


.0301 


D.W.  = 1.74 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC. 


L 


(W.16)  WAGPG*  Petroleum  & Gas 


WAGPG* 


WAG  I* 
(1.0568) 


= 1.0279 
(951) 


.00898  TR 
(37.5) 


R‘"  = .992 


S.E.  = .0028 


(W.17)  WAGEP*  Electric  Power 


WAGEP*  ^ 1.0295 


WAG  I* 


(1.0290) 


(380) 


.00373  TR 
(4.72) 


.08779  Q5960 
(12.3) 


= .941 


S.E.  = .0069 


( W . 1 8 ) WAGMB*  Machi ne  B u jj d i & Metal  Work i n£ 
WAGMB* 


UAPT*  = .47923  + .19898  (XIMB/NMIMB)/API  + .00441  TR 
(5.45)  (6.01)  (3.76) 


(1.0132) 


R""  = .82 


S.E.  = .0061 


(W.19)  WAGCH*  Chemicals 


WAGCH* 


WAG  I* 
(1.0380) 


= 1.0293  - .00271  TR 
(246)  (2.92) 


R‘ 


.417 


S.E.  = .0110 


(W.20)  WAGFl’*  Forest  Products 


WA^FP^ 
WAG  [ * 


( . 9805 ) 


.69099  + .02636  (XIFP/NMIFP)/API  + .00996  TR 
(4.10)  (1.89)  (10.2) 


R = .906 


S.E.  = .1089 
3()(t 


r 17 


D.W.  = 1.27 


D.W.  = 1.34 


D.W.  = l.il 


D.W.  = 1.72 


D.W.  = 1 .40 
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(W.21) 


(W.22) 


(W.23) 


(W.24) 


Ei:\ 


WAGP*  Paper 


WAGP* 
WAG  I* 

(.9946) 


.97465  - .00621  TR 
(156)  (4.50) 


= .628 


S.E.  = .0164 


D.W.  = 1 .22 


WAGCM*  Construct i on  Materials 

= .85587  + .00696  (X1CM/NMICM)/API  + .00181  TR  + .06498  Q7072 
” (9.97)  (1.34)  (1.14)  (9.11) 

(.9718) 

R^  = .966  S.E.  = .0072  D.W.  = 1.30 

WAGSG*  Soft  Goods 

= .60873  + .02719  (XISG/NMISG)/API  + .00495  TR  - .03348  Q5960 

( 7598) 

R^  = .924  S.E.  = .0070  D.W.  = .823 


W^PF*  Processed  Foods 

f— ^ = .38688  + .00699  TR  - .03112  Q5960 
(306)  (8.27)  (4.07) 

(.86) 

R^  = .957  S.E.  = .0073  D.W.  = 1 .91 
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I 


iNCOMi;;': 


(Z.l)  l\Triiint)S,  State  Eniployocs 


ZGW*  - 1.0Z077  ZWIl* 
(102.18)  (021.13) 


==  1.000  S.E.  = 0.72  D.W.  = 0.38 

Sample  Period  1958-1972 

Wlierc:  ZWH*  s (NMI  • WI*  + NMC  • WC*  + NMTC  • VJTC* 

+ NMS  • WS*  + NMG  • WGS*  + 1000.  NASOV  • WAS  * ) /1 0 . 


(Z.2)  Gollectivo  Ffirni  Wage  Payments 


ZWK*  = NAKOL.WAK* 


(Z.3)  ZSA(^*  Jjiconu'  from  Sale  of  Fcarm  Products 

; I 

In  ZRAG*  = - 4.24559  + 0.71561  {In  PAPC70  + In  XAGT70)  ; 

(1.968)  (3.39)  (12.30) 


- 1.27292  XAGTT^O  - 1 - 0.18300  Q69 

(4.59)  ^XA'gTn'  ' (2.85) 


R^  - .922  S.E.  = 0.061  D.W.  = 1.97 

Sample  PcTriod  1958-1  974 


( Z . 4 ) ^.MPA  * M i_li^ttyry_  Iowa  nee  s 

ZMPA*  r.  NMD9.WDF* 

(Z.5)  ZTG*  Gros-:  lloiisolio  id  Money  Inroino 

ZT<;*  = ZGW*  + ZWK*  + ZSAG*  + Z'li’A*  + RTKAN*  + ZPCP*9 

(Z.6)  CTO*  Dispor.able  Hour.ejTold  Mont'y  Income 

ZTD*  s ZTG*  - TAXES*  - TI)UES*9  - T1NSP*9 


IF 


WHARTON  tCONOMUniC  fOBEOAST ING  ASSDCIATfG  INC 


r.iA 


;z.7)  ZIK60  Agricultural  Income  in  Kind 


100.  = 18.81209  + 24.31700  -1 . 


XAGTN 
(18.12) 


(55.17; 


(4.88) 


'XAGTN 


R = 0.725  S.E. 

Sample  Period  1956-1966 


= 1.03 


D.W.  = 2.12 


(Z.8)  ZD70  Real  Disposable  Household  Income 


ZD70  = 100.ZTD*/PRC  + ZIK60/0.76 


(Z.9)  Gross  Profits,  National  Economy 


(a)  Non-Residual  Version 


ZPG*/ZPG*_^  = 1.05012  + 0.16708  Q6668  + 0.12411  Q70 


(1.110) 


(67.40)  (6.161 


(2.87) 


+ 0.32122  (pGT70  - l.^  + 0.06636  QSH65 


(1.65)  XAGTN 


(2.64) 


R = 0.817  S.E.  = 0.038 

Sample  Period  1959-1974 


D.W.  = 3.01 


(b)  Residual  Version 


ZPG*  = 0.9363  GNP3.PGNP3  - ZD70 . PRC/100 . - ZDT* 
- TOSS*  - TPOP* 


(Z.IO)  Amor it izat ion  Funds , National  Economy 


ZDT*/ZDT*_j|^  = 
(1.119) 


0.53466  + 0.52239  KSUM/KSUM  . 

(1.88)  (2.00) 


+ 


0.26786  063  + 0.01935  (QSH67-0SH67  ) 

(33.79)  (1.59) 


R^  = 0.994  S.E.  = 0.007 

Sample  Period  1959-1974 


J 


WHARtON  ECONOMETHJC  FORECASTING  ASSOCIATES  INC 


Kl'A 


PRICES 


PNF70  State  Retail  Price,  Non-Food  Goods 


PNF70 

1+RTTD9 

(0.287) 


PNF7  0 
^1+RTTD9 ' 


- 0.10904  + 1.56521  Q6668 
(0.48)  (2.45) 


+ 0.30613  (PWIQN 
(1.48) 


PNF70 

'l+RTTD9^ -l' 


R = 0.683  S.E, 

Sample  Period  1960-1973 


= 0.727 


D.W.  = 1.39 


Where 


PWIQN  = K.WIQN  (marked-up  industrial  wage) 


WIQN  = 


17144.9  XIT/NMI 


K = 2.78220  + 0.25912  QLT28  - 0.14517  QSH68 
(4.77)  (1.59)  (3.91) 


Estimated  over  sample  period  1959-1973 


PIRF70  State  Retail  Price,  Food  Goods 


PIRF70 

1+RTTD9 

(1.087) 


PIRF70 

-1  = 0.72739  + 1.72614  Q6668 
1 RTTD9  1 (3,01)  (3.29) 


+ 0.25991  (.85  PWIQN  + .15  PAFC70_. 
(2.87) 

PIRF70  . 

4 + RTTD9^  -1 


R = 0.610  S.E.  = 0. 800 

Sample  Period  1960-1973 


D.W.  = 2.41 
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Wharton  economubjc  ront casting  associates  inc 


(P.3) 


(P.4) 


(P.5) 


( P . 6 ) 


(P.7) 


F.FA 


PAFC70  "Negotiated"  Agricultural  Price 


(Food  sold  by  collective  farms  to  consumer  cooperatives.) 

MGRDW$ 


PAFC70/PAFC70  , = 1.05715  + .09017  Q69  - 0.1527 

(46.27)  (1.02)  (1.85) 


XAGT70 


- 0.45472  (r 


-1 


(2.21) 


-1.) 


R = 0.521  S.E, 

Sample  Period  1961-1974 


= 0.045 


D.W.  = 2.26 


PFCC  Consumption  Price,  Food 
PFCC  ^ .875  PIRF70  + .125  PAFC70 


PRC  Consumption  Price,  Total 
PRC  = .60  PFCC  + .40  PMF70 


PIWL7  0 Wtiolesc'ile  Price,  Light  Industry 


PIWL70  - PIWL70_,  = - 0.23590  - 1.82417  Q67  + 2.95478  Q73 

(0.74)  (2.19)  (3.55) 


(0.162) 


+ .09382  (PWIQN  - PIWL70_  ) 
(1.38) 


R = .676  S.E. 

Sample  Period  1960-1973 


= .798 


D.W.  =2.06 


PIWH70  Wholesale  Price,  Heavy  Industry 


PIWH70  - PIWH70_,  = - 0.56013  - 3.97732  Q61  + 14.20453  Q6: 

(1.57)  (3.04)  (10.86) 


(0.162) 


R“  = .924  S.E. 

Sample  Period  1960-1973 


= 1.256 


D.W.  = 1.2; 
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EVA 


(P.8) 


PII  Investment  Deflator,  Industry 


PII  = 0.81500  PXCON9  + 0.20588  PITOI70 
(87.9)  (13.42)  (3.73) 


ir  = .934  S.E. 

Sample  Period  1957-1972 


= 1.62 


D.W.  = 0.36 


PIC  Investment  Deflator,  Construction 

PIC  = 0.32125  PXCON9  + 0.68619  PIWH70 
(91.1)  (2.40)  (5.64) 


R = .727  S.E. 

Sample  Period  1957-1972 


= 3.56 


D.W.  = 2.13 


(P.IO)  PIT  Investment  Deflator,  Transport  and  Communications 

PIT  = 0.67878  PXCON9  + 0.32086  PIWH70 
(87.0)  (4.10)  (2.13) 


R = .699  S.E.  = 4.40 

Sample  Period  1957-1972 


D.W.  = 0.34 


[ P . 1 1 ) PIS  Investment  Deflator,  Government,  Trade,  Services,  etc. 

(excl . Housing) 


PIS  = 0.78015  PXCON9  + 0.24469  PIWI170 
(88.6)  (11.04)  (3.81) 


R = .899  S.E. 

Sample  Period  1957-1972 


= 1.88 


D.W.  = 0.36 


(P.12)  PIHS  Investment  Deflator,  Housing 


PIUS  = 0.82329  PXCON9  + 0.19220  PIWH70 
(87.3)  (19.76)  (5.08) 


R = .971  S.E. 

Sample  Period  1957-1972 


= 1.11 


D.W.  = 0.53 


(!’.  1 3) 


(P.14) 


WHARTON  ECONOMETRIC  rORECASTING  ASSOCIATES  INC 


In  yes  t ^ n t Deflator,  Agricu  1 t_u  r e 


PIA  - 0 . 34481  PXCO.N9  + 0.06897  PIWli70  + 58.03934 
(93.5)  (22.19)  (3.00)  (30.86) 


= .983  S.E.  = 0.410  D.W.  = 1,16  * 

Sample  Period  1957-1972  I 


PGNP3  GNP  Deflator 

PGNP3  = 0.77346  + 0.01086  QT50  - 0.13101  QPR67 
(0.881)  (23.66)  (7.58)  (8.68) 


= 0.989  S.E.  = 0.013  D.W.  = 1,70 

Sample  Period  1958-1974 


Actual  PGNP  defined  by  the  identity: 


PGNP  = GNP 


-1 


(ZD70 


PRC 

100. 


+ ZPG*  + ZDT*  + TOSS* 
+ TPOP*)/,9363 


I 


I 
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El-A 


C.  CONSUMPTION 


( C . 1 ) CR70  Total  Consumption 

( C . 1 a ) Identity  Deterrai nation 


CR7  0 s CRF7  0 + CPJ^D70  + CRD7  0 + CRS70 


(C.lb)  Direct  Determination 


CR70 

ZD70' 


1.14566 

(5.76) 


(1.279) 


0.60556  (QLT28-3.8067)  QSH72 
(12.25) 


- 0.39815 
(3.09) 


ZD70 

ZD70 


1.20099 

(4.44) 


.27291  XISG  + .39034  XIPF 
ZD70 


R^  = 0.986  S.E.  = 0.015  D.W.  = 1.84 

Sample  Period  1956-1974 


(C.lc)  Residual  Determination 


CR70  i GNP3  - GEUSUM3  - .001  (ETW70-MTW70)  - GRESEM3 


(C.2)  CRF70  Food  Consumption 
(C.2a)  Direct  Determination 


CRF70 

ZD70 

(0.706) 


1 . 56793 
(5.45) 


0 . 33992 
(3.34) 


ZD70 

ZD70 


0 .95585 
(4.24) 


PFCC 

PNF70 


+ 0.30920 
(2.28) 


XAGT70 
ZD7  0 


1 .13451 
(4.24) 


0 . 390  34XIPF 
ZD7  0 
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(C.2a)  Direct  Determination  (Continued) 


= 0.987  S.E,  = 0.013  D.W.  = 1.37 

Sample  Period  1956-1974 


(C.2b)  Share  Determination 


CRF7  0 
CR70 

(0 . 5^7) 


0.74592 

(4.78) 


.CRF70 

'CR70 


+ 


0.33304 

(0.93) 


CRND70, 
CR70  ’ 


+ 0.55263 
(1.58) 


CRD70. 
CR70  ’ 


+ 


0.96972 

(2.06) 


,CRS70. 
^CR70  ’ 


- 0.21494 
(1.51) 


PFCC 

PNF70 


+ 0.00443 
(0.08) 


1 .71449XIT 
ZD70 


+ 0.18438 
(0.96) 


100BDN*9/PIWH70 

ZD70 


+ 0.07783 
(1.32) 


XAGT70 

zFto" 


R^  =0.978  S.E. =0.005 

Sample  Period  1957-1974 


D.VJ.  = 2.4  2 
D.  = 1.19 


(C.2c)  Share  Determination,  Non-Services 


t 


I 


CRF70 

CRNS70 

(0.671) 


1.03912 
(7. J8) 


CRF70 

CRtTsTo^ 


+ 0.65294 
(1.38) 


CRND70 

CRNS70^ 


+ 0.31635 
(1.00) 


CRD70  ■ 
^CRDS70 


0.19691 

(1.23) 


PFCC 

PNF70 


- 0.54820 
(1.49) 


0 . 27291XISG 
ZD70 


+ 


0.05976 

(0.98) 


:<AGT7  0 
ZD70 


■(-  0.44571 
(2.40) 


100 .DDN*9/PIWH70 
ZD7  0 


.’1  ) 


r 
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(C.2c)  Share  Determination,  Non-Services  (Continued) 


R = 0.978  S.E.  = 0.006 

Sample  Period  1957-1974 


D.W. 

D. 


( C . 3 ) CRND70  Softgoods 

(C.3a)  Direct  Determination 


CRND70 


ZD70 

(0.232) 


- 0.04455  + 0.08357  + 1.29545  27291  XISG 


(0.57) 


(1.68) 


PNF70 


(6.02) 


ZD70 


R = 0.854  S.E.  = 0.006 

Sample  Period  1956-1974 


D.W.  = 1.38 


(C.3b)  Share  Determination 


CRND70 


CR70 

(0.184) 


A AiA^t  ,CRF70, 
0.21046 


(2.16) 


'CR70 


j.  A -7/10CO  /CRND70. 
+ 0.74858  ( ■) 


-1  (3.37) 


CR70 


-1 


- 0.25518  ( 


CRD7  0, 


(1.17) 


CR70 


- 0.50359  (i^l^) 


(1.72) 


'CR70 


-1 


-t-  0.13329  - 0.0C141 


(1.50)  PN^^O  (1.94) 


ZD70 


- 0.03876  i^-BDN;9^ffl7Q  _ 0^03929  -^GT70_^ 
(0.33)  (1.07)  ZD70 


R = 0.895  S.E.  = 0.003 

Sample  Period  1957-1974 


D.W.  = 2.25 
D.  =1.59 


1() 


AMAdiON  ( ONOMFinic  rontCAsTiNo  associates  inc 


i:i:\ 


(C.3c)  Share  Doti'i  mi  nat  i on  , Nun-Services 


CRND70 

CRNS70 

(0. 22S) 


0.00J27  + 0.38969 

(0.03)  -1  (1.19)  -1 


C'RU70  PFCC 

- 0-0*3038  (^1^)  + 0.11796 

(0.41)  LKiMb/u  (1.07) 


^ 0.42829  0.iiZ291^^  - 0.04094  ^GT70_^ 
(1.69)  ^ (0.98)  ZD70 


„ 100  .BDN*9/PIWH70 

U . i / / b J „ p.  p. 

(1.38)  “ 


H = 0.859  S.E.  = 0.004 

Sample  Period  1957-1974 


D.W.  = 1.90 
D.  = * 


(C.4)  CRD70  Durables 


(C.4a)  Direct  Determination 


CRD70  _ , araaa  . i a -a  n n i QT50 
-rfP7-/r-  = 1.55588  + 1.42781  ynn"' 

(3.91)  (4.23) 

(0.105) 


0.48443  QLT28 
(3.87) 


P 0.51143  0^54^.^  - 0.11888  100  • BDN*9/PAW_HJ_q 
(5.20)  (2.20) 


R = 0.975  S.E.  = 0.003 

Sample  Period  1957-1974 


D.W.  = 1.09 


6?^ 
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(C.4b)  Share  Uetermination 


CRD70  _ „ ,CRF70,  ^ c a o ,CRND70. 

pn'77f  ■ = 0.016681  (tTrY^-)  + 0.03548  ( 

(0.18)  -1  (0.17)  -1 

(0.084) 


+ 0.75690  - 0.13078 

(3.68)  -1  (0.47)  -1 


^ A AF-Ac:-,,  Pf’6’C  ^ „ AAino  1 -71449  XIT 
f 0.060524  + 0.001138  

(0.72)  (0.04) 


A AACAo  100  BDN*9/PIWH70  yAPT70 

- 0.23548  — 0.02052  ^GT/0  ^ 

(2.10)  (0.59)  — ZD70 


R = 0.988  S.E.  = 0.003 

Sample  Period  1957-1974 


(C.4c)  Share  Determiniation , Non-Services 


D.W.  = 2.02 
D.  = 0.09 


CRD70 

CRNS70 

(0 . 103) 


- 0.04239  ( 
(0.51) 


CRF70  , ,CRND70, 

CRNS70^  ^ ^CRNS70^  . 

-i  V 0 . ID ) -i 


A n-lAna  /CRD70  , .a  n-ionc  PFCC 

+ 0.77406  (^pmq-7a)  + 0.07896  p.,pyn 

(4.13)  -1  (0.83) 


+ 0.11990  ^ - 0.01881  ^'^GT70_j^ 

(0.55)  ^ (0.52)  ZD70 


- 0.26811 
(2.44) 


100 .BDN*9/PIWH70 
ZD70 


R“  = 0.987  S.E. 

Sample  Period  1957-1974 


= 0.004 


D.W.  = 2.17 
n.  =0.59 
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/' 


(C.5)  CRS70  Sc'i-vicos 


(C.'t.i)  Diioct  n«'t  I'rmi  nat  i on 


- 0.08;>9&  - 0.17694  0 . 0 4 29  5 (QLT2  8 -3 . 8 06  7 ) (1 . -QSH68 ) 

(1.58)  (1.05)  (0.73) 

(0.237) 

4 0 72  22  5 
(7.36) 


K =0.973  S.E.  = 0.004 

Sa'iiplE?  I’eriod  1956-1974 


D.W.  =1.13 


(C.5b)  lUiaro  t'f  t ci  nii  ti,i t ion 


CHS  70 


,CRF70, 


(0.48) 


(0.185) 


-1  (0.92) 


- 0.054  31  (J|yo--)  + 0.664  64  (g^-~ ) 

(0.43)  -1  (3.94)  -1 


4-  0.02112  0-05884  -L-JiA^OXy; 

(0.41)  (3.08) 


+ 0.08900  i^0-HDr^VPlWH70  _ >^GT70_^ 

(1.31)  (0.85)  ^70 


R - 0.949  S.E.  = 0.002 

.Sample  Period  1957-1974 


D.W.  = 3.24 
I> . =3.77 
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EE\ 


(C.5c)  Supply  Determination 

CRS70  =0.92528  (.43868  XSER70)  • 0.35615 
(32.53)  (71.78)  (0.75) 


R'"  = 0.997  S.E.  =0.51 

Sample  Period  1956-1974 


D.W.  = 0.76 


(C.6)  CRNS70 Consumption,  Non-Services 


(C.6a)  Income  Determination 


CRNS70  ^ 0.28946  + 0.73564  ^^T70_^ 


ZD70 

(1.042) 


(3.10)  (7.43)  ZD70 


+ 1.04188  ( 
(2.97) 


27291  XISG  + .39034  XIPF. 

ZD70  ’ 


R = 0.955  S.E.  = 0.022 

Sample  Period  1956-1974 


D.W.  = 1.67 


(C.6b)  Residual  or  Identity  Determination 


CRNS70  = CR70  - CRS70 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


EE\ 


BUDGET  REVENUES 


DDF  = 


BD*9 


Defense  Share 


OP«C  . -1 


Consumption  Price  Deflator, 
Rate  of  Change 


ZW*  5 ZGW*  + ZWK* 


Money  Wage  Income 


(T.l)  TOP*  Deductions  from  Gross  Profits 


l-i-  = 1.02975  RTDP9  + 1.22629  (DDF-0.1275] 


(80.92) 


(2.87) 


- 0.08761  Q676S 
(3.33) 


(0.718) 


R = 0.844  S.E. 

Sample  Period  1958-1974 


= 0.034 


D.W.  = 1.30 


(T.2)  TT*  Turnover  Tax 


= 0.67775  (1. 


(49.80] 


- USH68)  + 0.32344  QSH68 
(76.48) 


(0 . 392) 


- 0.01781  (L.  - CSH68)  * QT50  + 0.85416  DPRC 


( 18.76) 


(3.88) 


0.63475  (DDF  - 0.1275) 
(4.03) 


R = 0.987  S.E, 

Sample  3’eriod  1958-1974 


= 0.008 


D.W.  = 2.32 
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{ T . 3 ) 


(T.4) 


(T.5) 


(T.6) 


UMAHTTA  ; 

EFA 


TOSS*  Other  Revenues  from  Social  Sector  (includincj 
Social  Insurance  Deductions) 


TOSS* 

ZPG* 

(0.608) 


0.54012  + 0.14276  Q6165  + 0.30279  Q5860 
(26.89)  (6.01)  (11.68) 


- 0.06603  Q6672 
(2.90) 


= 0.969  S.E.  = 0.028  D.W.  = 2.96 

S£implG  Period  1958-1974 


TSD*  Social  Insurance  Deductions 


= 0.05730  - 0.001283  Q6768 
(491.00)  (4.15) 

(0.057) 

= 0.592  S.E.  = 0.004  D.W.  = 0.72 

Sample  Period  1961-1974 


TPOP*  Taxes  on  the  Population 


TPDP* 

= 0.09226  + 0.01759  Q5859  - 0.01203  Q6467 
(97.64)  (7.30)  (6.57) 

(0.092) 


R^  = 0.896  S.E.  = 0.003  D.W.  = 1,39 

Sample  Period  1958-1974 


TAXES*  Personal  Taxes  (for  Disposable  Income) 


TAXES*  5 TPOP*  + TAX* 9 
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STATE  BUDGET  OUTLAYS 


Defense  Share,  Deviation  from 
Mean 


- 1.03433 


Rate  of  Change  of  Government 
Wage,  Deviation  from  Mean 


Q6768 


Industrial  Price  Reform  Dummy 
Governmental  Financial  Reorganization 


(B.l)  BF*  Financing  of  the  National  Economy 


= 1.06561  - 0.11691  (Q61-0.0625)  + 0.06702  Q6768 


-1  (119.64)  (3.50) 


(2.74) 


(1.082) 


+ 0.12259  Q70 
(3.67) 


R = 0.747  S.E.  = 0.032 

Sample  Period  1959-1974 


D.W.  = 2.86 


(B.2)  BSC*  Social  and  Cultural  Measures  (including  Science) 


; = 1.08271  + 0.56345  DWG  - 

-1  (376.86)  (7.09) 


0.01749  Q7175 
(3.04) 


(1.078) 


R = 0.830  S.E.  = 0.010 

Sample  Period  1959-1974 


D.W.  = 1.68 
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EFA 


(B.3)  BNAUK*  Science 

= 1.05050  - 0.008985  (QT50-23.)  QSH72 

BNAUK*_^  (134.69)  (8.24) 

(1.102) 

= 0.829  S.E.  = 0.019  D.W.  = 2.50 

Sample  Period  1959-1974 

(B.4)  BAD*  Administration 

= 1.02362  + 1.23163  DWG  + 0.04589  Q6669 

BAD  -1  (122.16)  (5.41)  (2.83) 

(1.038) 

= 0.751  S.E.  = 0.028  D.W.  = 2.81 

Sample  Period  1960-1974 

(B.5)  BRES*  Expenditure  Residual 

nppq* 

= 1.06512  - 0.41976  (Q63+Q67-0 . 133) 

BRES  (33.83)  (4.48) 

(1 . 065) 

+ 0.56826  (Q63_,  + Q69  - 0.133) 

(6.06) 

R^  = 0.848  S.E.  = .122  D.W.  = 1.22 

Sample  Period  1960-1974 

(B.6)  BGN*  Total  Expenditures 


BGN*  = BF*  + BSC*  BAD*  + BRES*  + BD*9 


22'’) 
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EFA 


(B.7)  BTRAN*  Transfer  Payments  (for  Disposable  Income) 


b?'Ian~^  = 1.08962  + 0.58739  DWG  + 0.45D2  '1  • 

BTRAN  (142.71)  (2.90)  (3.88) 

(1.076) 


R = 0.698  S.E.  = 0.025 

Sample  Period  1959-1974 


D.W.  = 2.55 


(B.8)  BRESDEV  Index  of  Research  and  Development  Expenditures 

(Science  from  Budgetory  and  Non-Budgetory  Financing) 


BRESDEV 

BRESDEV_ 

(0.109) 


0.24665  - 0.000757  QT50 
(12.52)  (6.54) 


0.05106  (Q6567  + Q68: 
(4.14) 


R = 0.839  S.E.  = 0.021 

Sample  Period  1958-1973 


D.W.  = 1.82 


(B.9)  BADMIN  Index  of  State  Administrative  Expenditures 


BADMIN 

BADMIN_j^ 

(0.0385) 


-1.  = 0.02994  + 0.20913  ( 


(7.64: 


(3.46) 


R = 0 . 500  S.E.  = 0 . 0114 

Sample  Period  1960-1973 


D.W.  = 2.09 


(B.IO)  BDT*  Total  Defense  and  State  Reserves,  Current  Ruble 


BDT*  = BD*9  + BDR*9  + BDSR*9 


J 
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EFA 


(B.ll)  bPT70  Defense  and  State  Reserves,  1970  Rubles 
5,320 


BDT70  = 


NMD9  + BDSR*9 


3.8 

+ 100.BDN*9/PIWH70 


WGS' 


+ BDR*9/( .2  jfyy-  + -8 


PIWH70 


100. 
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kfA 


Exports 


ERMCM*  Export  of  Raw  Materials  and  Semifabricates  to  CMEA 


100  ERMCM* 
PERMCM9 

(3098) 


= - 937.22  + 30.983  YCMEA9 
(3.63)  (15.5) 

PRMW9  PRMW9 

- 13.364  {100  ) 

(1.26) 


- (PERMCM9-PERMCM9_j^)  > 


R = 0.964 

Sample  Period  1961-1973 


S.E.  = 195 


D.W.  = 1.23 


( E . 2 ) EMACM*  Exports  o f Machinery,  to  CMEA 

EMACM*  = - 712.392  + 0.658452  ERMCM*  - 125.552  Q4590 
(2674)  (10.65)  (26.57)  (4.65) 


R=0.985  S.E. =66 

Sample  Period  1960-1973 


D.W.  = 1.51 


( E . 3 ) EGRCM*  Exports  of  Grain,  to  CMEA 

EGRCM*  2 06403  + 2 45125  * ( 


(1.09) 


XGRCM9 


^ 3.3278 
(3.80) 


t 2.23734  GRSTK 
(2.99)  NPOP9 


R 0.808  S.E.  = 0.14 

Sa...ple  Period  1960-1972 


= 2.29 


Where : 


GRSTK  = I (XGR  , - XGRPK  ) 
1=1 
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MMaKPA  / 


(E.4)  ECOCM*  Exports  of  Consumption  Goods;  other  than  Grain 

ECOCM*  = 164.554  + 4.51039  XAGT70  , - 3.78446  XGRCM9 
(254.)  (2.19)  (1.85)  (1.60) 

= 0.239  S.E.  = 38  D.W.  = 1.03 

Sample  Period  1960-1973 

(E.5)  ETCM*  Total  Exports  to  CMEA 

ETCM*  = ERMCM*  + EMACM*  + EGRCM*  + ECOCM*  + EUSCM*9 

(E.6)  ENETCM*  Balance  of  Trade  with  CMEA 
ENETCM*  = ETCM*  - MTCM* 


(E.7) 


ENFDW$  Non-food  Exports  to  the  Developed  West 


ENFDW$ 

ENFDW$_^ 


0.07584  + 0.27125 
(1.86)  (1.29) 


MTDW$  - ENETDW$ 
MTDW$_^ 


1. 


+ 1.27199 
(2.80) 


.WTDW9  • PENFDW9 
^WTDW9_j^  -PENFDW9 


1.) 


R^  = .820  S.E.  = 0.083  D.W.  = 1.34 

Sample  Period  1961-1973 


( E . 8 ) EGRDW$  Grain  Exports  to  the  DW 


100  EGRDW$  _ 73703 

- 3.88386 

XGRWE9 

PGR9  NPOP9  ■ 

(0.217) 

(4.92) 

NWE9 

+ 2.06302 

GRSTK 

(4.74) 

NPOP9 

R^  = 0.786 

S.E.  = 

0.091 

Sample  Period  1960-1972 

Where ; 


GRSTK  is  defined  below  (E.3) 
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(E.12)  ENETDW$  Balance  of  Trade  with  the  DW 
ENETDW$  = ETDW$  - MTDW$ 

(E.13)  ETLDC$  Total  Exports  to  the  Less  Developed  Countries 

ETLDC$  = - 137.601  + 0.213556  * WTLDC9 
(1035)  (1.54)  (3.63) 


+ 0.339775  * ETLDC$ 
(1.51) 


= 0.954  S.E.  = 93  D.W.  = 2.07 

Sample  Period  1961-1973  D.  = 0.22 


(E.14)  EGRLDC$ 


3orts  of  Grain  to  the  LDC ' s 


EGRLDC$  * 100 
NPOP9  * PGR9 

(0.33) 


2.47943  + 1.42838 
(2.09)  (2.42) 


GRSTK 

NPOP9 


9.95524 

(1.76) 


XGRLDC9 
NLDC9  , 


R^  = 0.404  S.E.  = 0.12  D.W.  = 1.57 

Sample  Period  1960-1972 
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(E.14)  EGRLDC$  Exports  of  Grain  to  the  LDC ' s (Continued) 
Where  GRSTK  defined  below  (E.3). 


f 


(E.15)  EOSC$  Exports  to  Yugoslavia  and  the  Far  Eastern  Socialist 
Countries 


EOSC$  = - 174.24  + 4.26099  * WT9  + 0.38366  * EOSC$ 
(690)  (2.94)  (2.69)  (1.44)  "-*■ 


= 0.970  S.E.  = 62 

Sample  Period  1961-1973 


D.W.  = 1.80 
D.  =1.35 


(E.16)  EMACH$  Exports  of  Machinery  to  China 

EMACH$  = 17.40668  + 0.35579  GNPCH9  - 39.3286  Q6870 
(44)  (0.48)  (1.02)  (2.84) 


R^  = 0.509  S.E.  = 20  D.W.  = 1.80 

Sample  Period  1962-1972 


( E . 1 7 ) EOCH$  Exports  of  Other  than  Machinery  to  China 

EOCH$  = - 9.2943  + 0.48417  EMACH$ 

(88)  (0.56)  (1.57) 

+ 0.66898  EOCH$_, 

(7..  20)  ^ 


R^  = 0.898  S.E.  = 28  D.W.  = 2.83 

Sample  Period  1961-1973  D.  = 1.66 


(E.18)  ETCH$  Total  Exports  to  China 
ETCH$  = EMACH$  + EOCH$ 


2U 


I 


1 

t 
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(E.19)  ECUBA$  Exports  to  Cuba 

ECUBA$  = - 12.8513  + 3.71639  WT9  + 37.719  Q6263 
(0.26)  (12.38)  (0.96) 

= 0.948  S.E.  = 46  D.W.  = 0.93 

Sample  Period  1961-1973 

(E.20)  ETW$  Exports  to  the  World 

ETW$  = ETDW$  + ETCM*  PREX9  + ETCH$  + EOSC$ 

+ ECUBA$  + ETLDC$  + EUSW$9 


(E.21) 


ETW70 


ETW70 


Exports  to  the  World  at  Domestic  Constant  Prices 

^ 100  ETW$ 

PREX9  PTX9 


M2 


WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC 


M. 


(M.l) 


(M.2) 


(M.3) 


EF4 


Imports 

MRMCM*  Imoorts  of  Raw  Materials  and  Semif abricates  from  CMEA 

- - — — — 


100  MRMCM* 

“pmrmcm5 

= 502.182 
(13.02) 

. « oo  lOOERMCM* 

(717) 

+ 0.13713 

DEVMMACM*  , 

(1.97) 

— i 

R^  = 0.755 

S.E.  = 42 

D.W.  = 1.61 

Sample  Period  1960-1973 
Where: 

DEVMMACM*  = {MMACM*  - (-983.61  + 179.55  QT50) } 


MMACM*  Imports  of  Machinery  from  CMEA 

MMACM*  =-756.457  + 1.09900  ERMCM* 

(2150)  (4.88)  (19.09) 


+ 1.71429  DEVEMACM* 
(3.10) 


= 0.972  S.E.  = 145  D.W.  = 1.47 

Sample  Period  1960-1973 

Where : 

DEVEMACM*  = (EMACM*  - (-915.905+  109.89  QT50) } 


MFOCM* 

Imports  of 

Food  from 

CMEA 

MFOCM* 

= - 296.915 

+ 5.15949 

CRF70 

(400) 

(1.99) 

(2.26) 

+ 0.50700 

MFOCM *_ , 

(2.21) 

= 0. 

968 

S.E. 

= 34 

Sample 

Period  1960- 

•1973 

D.W.  = 2.38 
D.  =1.38 
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( M . 4 ) MCOCM*  Imports  of  Manufactured  Consumer  Goods  from  CMEA 

MCOCM*  = - 211.75  + 12.3971  CRND70 
(1059)  (1.37)  (1.22) 


+ 0.18248  ENETCM*  + 0.86325  MCOCM* 
(1.41)  (3.93) 


R = 0.985  S.E.  = 59 

Sample  Period  1960-1973 


D.W. 

D. 


= 1.89 
= 0.36 


(M.5)  MTCM*  Total  Imports  from  CMEA 

MTCM*  = MRMCM*  + MMACM*  + MFOCM*  + MCOCM*  + MUSCM*9 

( M . 6 ) MNGDW$  Imports  other  than  Grain  from  the  Developed  West 

= " 22.17793  + 0.44185  XIT  + 3.74336  FLQ 
(4.83)  (10.04)  (3.04) 

(18.249) 


R = 0.954  S.E.  = 1.604 

Sample  Period  1961-1973 


D.W.  = 1.74 


( M . 7 ) MMADW$  Total  Machinery  Imports  from  the  Developed  West 

100 .MMADW$ 


Ln 


P71GE9_j^IIM 

(3.715) 


= 3.72053  + 0.21729  In  FLQ 


(64 .18] 


(3.22) 


-1 


0.07814  Q6466  + 0.32515  QSH68 
(0.82)  (2.47) 


R"  = 0.671  S.E.  = 0.110 

Sample  Period  1961-1973 


D.W.  = 2.37 


(4 
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(M.8)  MC0DW$  Imports  of  Consumer  Goods  other  than  Grain  from  the  DW 


MCODW$  _ o ...  1 CR70-CR70  , 

MNOOWi-MUSDW-59  ' ‘ CRTO^ 


(0.0732) 


+ 1.25745  - 0.12083 


-1 
MGRDW$ 


(2.07) 


CR70 


(1.11) 


,MTDW$ 


R = 0.501  S.E.  = 0.038 

Sample  Period  1960-1973 


D.W.  = 1.21 


( M . 9 ) MRMDW$  Imports  of  Raw  Materials  from  the  DW 

.MRMDW$  = MNGDW$  - MMADW$  - MCODW$  - MUSDW$9 


(M.IO)  MGRDW$  Imports  of  Grain  from  the  Developed  West 
100.MGRDW$  , ,100.MGRDW$. 


PGR9 -GRAVE 


+ I 


PGR9 -GRAVE 


) = - 2.39634  + 0.14315  QT50 


-1 


(1.51] 


(1.90) 


(1.552) 


- 19.79195 
(3.42) 


GRSTK 


GRAVE 


R = 0.545  S.E.  = 0.925 

.Sample  Period  1961-1973 


D.W.  = 2.08 


Where  -. 


GRAVE  s XGR  + XGR_^^  + XGR_2 


GRSTK  = Z (XGR.  - XGRPK . ) 

i=l  ^ 


( M . 11)  MTDW$  Total  Imports  from  the  Developed  West 
MTDW$  5 MNGDW$  + iMGRDW$ 


:’;r> 
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(M.12) 


(M.13) 


uiuiims  / 
/ 


MTLDC$  Total  Imports  from  the  Less  Developed  Countries 


MTLDC$ 

(1064) 


;PRMW9 

99.3283  + 0.507074  ETLDC$  + 1538.13  ^PMAW9 
(1.43)  (2.66)  (3.78) 


PRMW9 

PMAW9 


- 136.922 

(1.86) 


Q67  + 0.674961  MTLDC$ 
(3.23) 


= 0.989  S.E.  = 67 

Sample  Period  1960-1973 


D.W.  = 2.04 
D.  = 0.11 


MOSC$  Total  Imports  from  Yugoslavia  and  the  Far  Eastern 
Socialise  Countries 


MOSC$  = 95.07715  + 0.46756  EOSC$ 

(418)  (2.50)  (9.33) 

= 0.888  S.E.  = 57  D.W.  = 0.76 

Sample  Period  1961-1973 


( M . 1 4 ) MTCH$  Imports  from  China 

MTCH$  = -3 . 81454  + 1.03969  ETCH$  + 212.664  Q6164 
(259)  (0.30)  (23.99)  (11.14) 


R^  = 0.987  S.E.  = 31  D.W.  = 3.01 

Sample  Period  1960-1972 


{ M . 1 5 ) MCUBA$  Imports  from  Cuba  I 

347.80  + 5.31084  XSUG9_,  - 0.86734  WT9  I 

(2.10)  (2.83)  (1.69)  1 


100. 


MCUBA$ 

PSUGSU9 


(311) 


- 213.32 
(1.56) 


PSUGW9 

PSUGSU9 


R^  = 0.519  S.E.  = 81 

Sample  Period  1960-1973 


D.W.  = 2.31 
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« (M.16)  MTW$  Imports  from  the  World 

MTW$  = MTDW$  + MTCM*  PREX9  + MTLDC$  + MOSC$  + MCUBA$  + MUSW$9 


( M . 1 7 ) MTW70  Imports  from  the  World  at  Constant  Domestic  Prices 


MTW70  = 2.00 


100MTW$ 
PREX9  PTM9 


( M . 1 8 ) MIEIN$  Imports  from  Developed  West,  Machinery  and  Equipment 
(less  Transport  Equipment) 


100 . *MIEIN$ 
IIN*P71GE9 


3.48565  + 0.17595  In  FLQ_, 
(55.88)  (2.42)  ^ 


- 0.34055 
(3.33) 


Q6466  + 0.36836  QSH68 
(2.60) 


= 0.844  S.E.  = 0.118  D.W.  = 2.27 

Sample  Period  1961-1973 


(M.19)  MTMlOO-5*  Machinery  Imports,  Total,  FTNlO:  Metal-Working 

( Including  Complete  Plants,  FTN105) 


lOO.MTfllOO-5* 

IIMD*P71GE9_ 

(4.0)6) 


3.95284  + 0.27371  In  FLQ  + 0.36289  Q70 
(92.63)  (4.23)  (2.91) 


+ 0.31255  0SH68  + 0.05595  QSH68  (QT50-19.) 
(2.68)  (1.95) 


= 0.797  S.E.  = 0.113  D.W.  = 2.15 

Sample  Period  1961-1973 





WHARTON  ECONOMETRIC  FORECASTING  ASSOCIATES  INC, 


\u^^RrT)s  / 

EIv\ 


(M.20)  MTM120-9*  Machinery  Imports,  Total,  FTN12:  Mining, 

Metallurgy  and  Petroleum 

In  = 4.36190  + 0.09478  In  FLQ  , + 0.16944  QFYP 

ilFF  (37.67)  (1.45)  ,2.60) 


(4.283] 


+ 0.12421  QSH68  - 0.13378  QSH68  (QT50-19.) 
(1.07)  (4.86) 


R = 0.909  S.E.  = 0.109 

Sample  Period  1961-1973 


D.W.  = 2.45 


( M . 2 1 ) MIECH$  Machinery  Imports,  West,  Chemical  Equipment 


100.MIECH$ 

IICH*P71GE9 

(4.454) 


4.74708  + 0.35898  In  FLQ  . 
(46.90)  (2.79) 


- 0.47803  QFYP  + 
(3.62) 


0.33654  QSH68 
(1.55) 


= 0.667  S.E.  = 0.221  D.W.  = 2.41 

Sample  Period  1961-1973 


2)8  I 
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Hard  Currency 


(F.l) 

FNETHC 

Hard  Currency  Balance  of  Trade 

FNETHC$ 

(-434) 

; = - 60.7808  + 1.21162  ENETDW$ 
(1.45)  (14.32) 

= 0. 
Sample 

945  S.E.  = 123 

Period  1960-1973 

D.W.  = 

(F.2) 

FCREP$ 

Credit  Repayments 

FCREP$ 

(246) 

= 0.73024  + 0.28217  FCDR$9  , + 0.68156 
(0.05)  (2.90)  ~ (3.10) 

FCREP$ 

2 

R = 0. 
Sample 

976  S.E.  = 28 

Period  1960-1973 

D.W.  = 

(F.3) 

FDEBT$ 

Outstanding  Debt 

FDEBT$ 

s FDEBT$_j^  + FCDR$9  - FCREP$ 

(F.4) 

FINT$ 

Interest  Payments 

FINT$  = 
(41.9) 

- 4.0578  + 0.055122  (FDEBT$  + FDEBT$ 
(5.32)  (76.97) 

^)/2 

R^  = 0. 
Sample 

998  S.E.  = 1.6 

Period  1960-1972 

D.W.  = 

(F.5) 

FDHC$ 

Hard  Currency  Inflow  (Balance  of  Payments) 

FDHC$  s 

FNETHC$  + FSER$9  + FCDR$9  + FGSALE$  - 

FINT$ 

(P.6) 

FSTK$ 

Hard  Currency  Holdings 

FSTK$  5 

FSTK$  . + FDHC5 

2V) 


UIKHn'N  . 

El;)\ 

/' 


2.12 

1 

1.26 


1.96 

FCREP$ 
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(F.7)  FGSALE$  Gold  Sales 


FGSALE$ 

(261) 


FNETHC$  + FNETHC$ 


263.274  - 0.14013 
(3.49)  (1.00) 


0.45661  (FSTK$  - FGSALE$) 
(4.24) 


R = 0.828  S.E.  = 141 

Sample  Period  1961-1973 


(F.8)  FGOLD  Gold  Reserves 


FGOLD  = FGOLD_j^  + XGOLD9  - 


(F.9)  FLQ  Liquidity  Ratio 

_ FGOLD  PGOLD9  - FDEBT$ 
^ MTDW$ 


-1 


D.W.  = 2.27 


F 


G. 


(G.l) 


(G.2) 


(G.3) 


(G.4) 


(G.5) 


(G.6) 
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AGGREGATE  IDENTITIES  AND  BALANCES 


GNPA3  Gross  National  Product,  Agriculture 
. 71826 


GNPA3  = 


,74122 


(XAGT70  - AVCP70] 


GNPNA3  Gross  National  Product,  Non-Agricultural  Sectors 


GNPNA3  = 1.71449  XIT  + XCRUB  + .31581  XT7R 


.438 


+ .17065  XDTR  + .43868  XSER70  + NMD9 


3.8 


GNP3  Gross  National  Product 


GNP3  = (GNPA3  + GNPNA3) /. 96264 


GNMP3  Net  Material  Products 


GNMP3  = 1.71449  XIT  + — XCRUB  + (XAGT7 0-AVCP70 ) 


.438  .74122 

+ .31581  (.734)  XDTR  + .17065  (.1264)  XDTR 


GEUSUM3  GNP  End-Us.;,  Excluding  Net  Exports  and  Consumption 
GEUSUM3  = ISUM  + BDSR*9  + .09971  BADMIN  + .09927  BRESDEV 
. 5.320 


3.8 


NMD  9 


GRESEM3  End-  Use  Residual 


(Note:  Actual  Values  used  for  GRESEM3  defined  by 


GRESEM3  = GNP3  - .001  (ETW70-MTW70 ) - GEUSUM3  - CR70  ) 


GRESEM3  = 2.21834  + 0.47610  (XAGT70 
(2.690)  (1.95)  (2.03) 


.X.^GTN ) 


0.68756  (XAGT70_,  - XAGTN_, ) 
(2.70) 


J 
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(G.6)  GRESEM3  End-Uso  Residual  (Continued) 

= 0.475  S.E.  = 4.008  D.V-J.  = 1.78 

Sample  Period  1960-1973 

(G.7)  GS IMRES  Simulation  Residual  GNP  Category 

GSIMRES  s GNP3  - GEUSUM3  - CR70  - GRESEM3  - .001  (ETW7  0-MTV;70 ) 


NOTE:  Actual  values  ior  G.SJMRES  are  identically  zero. 

Solution  V£ilues  represent  the  difference  between 
"production"  and  "end  use"  determinations  of  GNP 
when  consumption  is  not  obtained  by  residual  iden- 
tity. 


77.2 


•VltT 


X X 

•a  < 

T ar 


ir»  X 
2 ^ 
4 2 2 


W w. 


»-r-«  •351  • *-00 

^ujCOjTO  l*Xr~^^^^Or3XOt/'O^X-0^-A«-C 
►.o  — I»'lXXXXXIIIX»^X»^h-r^r-»-.f^»-- 

a;<-«a  xa  xOOXXXx  xOxsxowuuwoo 

w4luX^7wcjOCOXX 

C*>0  O 0«^CJ  C?  *7~>“>“»“>“^“> 


mJ  (/>  <0  (O  CO 


a.  a a.  a n d a 

WK^UJMJt^iX  U/ 

OwOCOO—  O 

o 


Oc  or  Ck 

w M yj 
O O C 


Cj  or 

Z ^ 

M c 


O Q;  2 Z 
2 ^ 
— O O O 


O tt  2 X 
z -M  y.  yj 

^ o o o 


c 


n m 

M => 
2 2 


- -O 

2022222222 
00*-C30—  1322  • -O  Z3  D 

22^2  O o D Z>  2 

— — X a:  *•-  X » - i_i  o — XI  X 
• • » y 2 9^  2^ 


1C  ® s ® — 


S £ Z) 


3 CO  CD  CD  ID  X £ 

2 3 O 3 =:  3 3 

330  2 2 2 2 2 2 

X X O 2 • 

33  — 32000000 
2 2 i/j  m 

O 3222222X395ir3 
£»»^X  ———  — — — 2 »«32«« 

2 --••-••  -3  i«<»S.X 

— 9X£SX>ICX  3. 

tn 


to  to  <n  to  <fi  <n  tn  tn  a to  ^ to  ^ t 

339X3X333X3X333  — X33; 

4<M2  2«^3<^<A<^2  >^2  2 4 y>  1 

ZSZX2.wXXa.XX2XXX2.XXZ; 


ft  • to  • 


2 — 

— «r> 


— m2—  .? 

) 2 4 — > — • 

• »-  X to  2 ^ 

■ t o •—  w «)  i/> 

• O 2 7 to  2 W 

3 3 — 2 I 

» ^ &.  2 •>  u.  3 : 

X w w ^ I 

t X »-  «*  m o — 

> w z — C3  ; 

C U.  - 2 • 7 • 

> •-  2 <0  to  ^ 

. iT.  2 ^ ^ ..iJ  3. 

y.  3 2 2 t 

• :»  Ci  3 Z 3 


to  X 
w — to 
W 2 UJ 
— 33 
2 W X 
2 3 3 
2 2 
►-  a 
2 ►- 
► Z 
2 2 u; 


3 Z 
W 3 
UJ  O 


0 3—  — . 


2 *-  — t 


3 O Z « 
X»  Z w " 
3—0. 

2 w V)  • 


2 — — 


2 0 4 — 


in  — u> 

^ m > 

2 w 2 

3 *■  -. 
— am 

3 V>  2 


; 4 o ^ c»  ^ 

.a;  2 Z 4 Z Z 

> Z 3 w O ->  Z 

5 — — - o.  — a 3 

i — <j  _i  X m >«  m 

. W 2 3 mJ  — «^  2 

^1  «3  w Z w 

- C 2 

J C.  O a 4i  Z UJ  Z 

- 2 •-  -3  O Ci  C*  O 

2 4 r»  4 c.  Z 


' 3 4 3 4 ...a  4 A 

» 3 -w  3 ► • C »-  w 

I 4 a 4 to  ..'  *o  c 


m to  lo 

> ? 2 


to  — — 

UJ  3 O 
2 Z 


3 3 3 — 

C.  O ui  w 

3 — a o 

tD  to  2 so 
wi  O 
X 2 


2 to  2 • 2 


— 2 *yi  — W 

(0  2 O lO  — — 

yj  O — W 2 — 

• 2 a — 

o ►-  2 — o 


w — 

o — 

to  o 

o 


• — w to 


3 - 2 UJ 


4(0<n»>y' 

'€00030 

z z o o 

Z 4 4 3 3 

9 X 

to  ui  W 

«T  4/  to  </)  W MJ 

uJ  t2  Z Z •-  •- 

u.  7 3 UJ  4 4 
U.  4 ^ U.  t-  — 

O 1 — UJ  r>  to 

w -li  O 


CO 

<0  UJ  > wJ 

3 2 u.  a 

3 0 3 

to  — O — 
w O Z O 
2 Z 4 Z 

— aX2to' 

— w U*  “ ^ < 
O UJ  2 — Z 
X - « u.  , 

— - u,  2 « 
XujCOuJV 
M O O 4 . 

o 2 O 2 . 


• fr'  c.  w « 


Oj  •.  .w  — — 


m o — 

^ 4 

W 2 W 

> u 


’ tf>  O 4 4 » 


u.  X 
C 2 w w 
X 

Z 3 C C 
O to  — ^ 


• — «C  »\*  2 *T  '\J  — 

> o o o.  o ■>.  z m 

— 3 — — J — — 


2 « Z O D — « 
Oj  O.  "V  »\*  2 Z • 
^ » O 5 — — • 


: o o 

■ z z 

_ J o c . 

O ^ M y.  — . » 

ujX>u.X2  — — — — u-C'i 
w 3 ujaaaxaw 
Zw  -JU.2322X 
u>*-»t—  t0333333 
— 4uj4Z  m tr:  to  m 4 I 
W—  Ot-47ZZZZ  — 

to«ozi02noocc3 
— ►-wwwww^ 

• in  z 2 <r  *y 


o £ to 
c — 
2 2 2 
C 3 

u.  2 2 

Ox** 

I UJ  uJ 
tO 

— 22 
. a — — 

“44 
2 9 2 


X 4 

W W 1 

O 4 1 


O — J 
•-  X 4 C 

w — « 

to  4 2 C 

►-  2 O * 


2 0 4 >-  u.  Z 

O U.  2 — ' 


— 4 — »-  — WO 


-WOW 

2 

O 4 


u.  4 2 O 


O 2 

3 o : 
a £ 1 
c 

s UJ : 


cm2 
zoo 
14  z w 


• to  — w • 

2 -C  ^ t 


c c c c o c 


J UJ  O uJ 

3 3 

• > > w 


o-  o o z « 


J X 4 to 
. • 2 *- 
r «4  O 2 


X uJ  Z uJ 


2 0 — 

«t 

UJ  to  (O 
Z 2 2 

4 2 2 
2 >«  K 
O UJ  u. 


Z — — 

X lo  to 
w t-  — 
4 2 2 

X o o 
£22 

7 UJ 


m to 
a 2 
•T  2 


lO  to  to 

Q 2 2 
2 2 2 


(/}  m — — 

— — c 

2 2 u.'  to 
C C 2 ►- 
2 2 W Z 

K X ^ 

u.  UJ  > a 
w V 
0 0 3 4 

W u.  U.  a 

— — 3 UJ 


X w 


'““'V'MZ  — 
Z r>.  c iT  Z 
oj  ^ ru  *\J 


^ <f  inama  oocc  a— «m.^»o»j\.4ro'v 

zD*nz'z>-oz^-  — o4«-v, 

^ ru  ru  ^ ^ *0  u^  ^ 


. .1  a.  2 •a  a 


• U.J  • OC  •«4i«tUu,U 

o Y«r>  zoo^»0‘0  34<acoi 

*•  • amm«4u.^.Qu^— .owXOwOww 

t*  •Z4u.>ujwaouZZco^03caa244wi 

22tn  — 202222WWu3  3 3a3.  Z. 


' 2 XX(DCI<'l>OcDX>a>2JajlX  X£www< 


IWWUJU.  uJuJujuJut* 


iwia 

' 1 w w c -I  < £ to  tr,  o 2 
;9  ►-  — — — — 30ww 


24  i 


U.T5TA‘iplM0  nSHT  Af  Tni  t Tnf  Tf*«  MJU5  OtH 

►^6-Jn  CU5w,h*L4*.Ct  Cf  P,5fi«Pl'J5if »*Cr3*-'»‘>*5tMTH9.I»,  MJU3  VtfU 

5C)t  D keSfUvtS  AT  Tnt  tNO  0^  y{iw  TUNS  f)t  P 

SALtS  MSUS  OfB 

p.r»sjST  P4»*TNT5  in  H4P0  CuPPfSCT  “lUS  Ofp 


fai-MXN  INflN  SNI  »M()M-T*U».  » ON  I 01 1 nil- IN  1 M J»«  I latMS  INlrtlSMM  HlNVHb  fcl|« 

N9H1  INON  OINnunUO  ONt  ttlUdSNfal  ‘INlMltllANl  lTani1nOIaOI  NUN  'iOMNlJnlH  SUl  t>ll 


SDVIlT  “ODEL  n4T»'-4Ml 


- •-  I X r 

i£  X X 

X X 2 


X X X X < 
trt  3 D O Q 

•>  X X X X I 


iDtx9aksacxorxcksxxxz3aa(kX;r3>a; 

13  3 (T  X «rf:au^333r>  y'y'X'i/'xy'D  xir  wr>  >r  d a&:333xatt 
• aa  «>>*x  xx<r>aaaax«r';/'xtr't/>tr>at/*krirxtrx»«axj*‘^(xaa^^ir 
wo  a .oaaaoaa  4T*xa^aa  X'.ra  x*r*r 

:0iscx  oxsaaa 


i a w-  o w 

3 r\(  w «•  •>• 

> ^ a a ►“ 

) ^ •-  VI 

t w • w 

««  X i 
' t»j  O 3 C 

. w ^ X o ) 


t tn  * w ^ 
o > w . 
I X X 

— 300. 
^ X X • 


T Z Z Z ^C.  • • • 
— it  ■ * 
j ? i a*-*-ww« 
- 

(T/tf-cTtnww^^ 

■>  >-»■>  Z ■3  * 

XXX  X—  o>^; 

— — •-  — w a X k 

wwow^-  XX« 

xxxx  — 

>>; 

a X a a < X X . 

X xaixwO  — — • 


: — •«  — ».j 

. x’  «o  a a w *■ 

a w a a — • 

« — w a 

^ •.  M O'  tT  & 

— a a 

• — a a a X'  « 

• ..  .ia  /k  - 

: X «x*  X «■ 

I «*  X •*  — 

. ->  a — — 


j a w w ->  : 
mJ  X * 

' 1 « <3  *■  : 

^ *a  X a » 

o — •- 

t • V)  »o  • 

I ► X D D > 

• -J  3 O O C 

• O.  — X X - 


* »/j  3 ri  — : 

• a o la  o « 
> oj  •»  X 3 X • 
^ O *o  3 3 3 ; 
t ^ Z ^ Z X. 

* a o 

. *-  w w X o < 


I «n  «r  « «n  « « 
C C.  C O X . 
» X X X 
■33030 


> w o w «r  • 

. « 3 a-  ^ 

r 40  i«  “>  i«  ->  : 


X a ^ ( 

3 «n  M 3 w > 

■ X - « ^ 3 
I O w o — o e 
— 3 a -j  o c 

) »>  O X X h 

J w o w a 
I 3 a — «n  » 
i a a a 3 — . 

• — ►-  o «n  % 

V)  _j  w a i*i  3 

j X « w a a • 

. c c _t  ^ o 4 


V « K X » < 

; w w o w w 

■ D O O C C • 


• X <0  •*  3 
— O O 
O C J 3 

' w C 3 a 

— ^ a 

3 -i  • 

• a <3  o a ( 

I • .w  a 3 < 

W ^ iM  ! 

j X 40  w t 

— w a 3 
to  a • 

• w o — ► . 


t kr  * — * J 
w W 7 w •> 
» C O w 3 < 


— — a — • 
> a a 3 a ( 

« 4 ^ « 

4J  W X W li 


w vac 
>3  a o 
• a o — a • 

> V 2 V)  40 

>«>  — 3 X 
« X 40  c 4 : 

3 3 X a . 

) w o — »-  : 


k ^ lO  </) 

> o o o c < 

) X X X X < 

3 3 3 3- 


y>t  ^ O/  ^ 9 — — 


•Maaaa  x*-^a*-  rf  ■>*s  a •-  x-  3 ixa 

— *.«.a'ja»oo#-3Xv-aaaa  xxxaa.xa^0«M.aao3»r  3wiT— «-www 

a xaa«o^3v>^caoo4os— oa«x^wwwwiMM.tkXa  aaa.X4n»>*-cwoooo  — — — 
M,  aaaa<o</}«040— ^v^v.a*>«wo7  i— — — — « — 


NItP  I6«  ^^  T C>u'ir,f  ju  B»SK  EUNCSi  EU  C t "OENE  »r.t  B,l‘»SSM  Nkm 

NIEm  171  NH  CMANGf  IN  8451C  EUNOSi  EEHMOUS  Nf  I *',.LUHGE  fl,I«^SW  N»H 

Nl»p  i;«  NE  I tH»NGl  IN  e»5IC  EUNnSi  EUBI5T  PEfODUtES  8,1‘ES'iB  NKM 

NI»p  171  NE'  CHiN&l  IN  HSSIC  EONOSi  M»  L H , HIOC  , 4Ml  T »(.  NMkG  B.l'E'iSN  nkm 

NIPf  177  NET  CNK'int  IN  R»SIC  FuriOSl  PM0CESSE3  EOOOB  B,1<E5SH  NKM 


NOlsniMd  OanOS  SiINH  mH  1 a I T<ot‘>  Siln’S 


I 

f 

k 


K « * < K 


ao.a.a&tx&-CLa^aack«««  *»>xx 

araaacaatrctxftaaa^ 

a z »- 


.»>  X X K X ♦ 
» 2*  I 
y O K 


X ^ 7 • 
a « I 
X ^ a . 


fsl  >4  O •«4  *v 

o o o X o rj  •- 

ZXXX  XXZ  •-  7 

KXa£ft2iC3£«2 
aax^^aaa^  ««a 
- - ^za^<»-tt7wa*- 


1 ^ ^ 7 


o 

a 

c 


a 

o 


«ncn<n(n(ntLv^v^^a^v><^  ujwj  &a 
aaaaa  aaz  •aa39>aa.<r.  ^ 

*ttJWMJV>Uia*«a»da  O • X CX 

acxaa(x3c*.aa  3uaa.MOowa 
oooooooooC'oooaooa^  X 
oooooxoooz  oooooooa 
oooco^ooo*-oooo  o • 


o o o •» 
o — — • 

uo^vafV'V^^orw'V^Oii  noo  m m 
o^«ao3^a-aa—e  x.£aa  z ^ -c 


o o o o o o 


*9  >•  ^ £>  -J  7 


•t  O U 3 *- 


— r> « 
i>  c : 
® •-•  t 

• V)  c 


O X 
3 O 
t3  O •- 
O O -i 

o a «- 


vjaaa'xaza 
^ o a a X 

■*  i*i  3 « C>  • 

o ^ ^ a 4 I 


X *n 

M4  Z 

X o 
w <..>  w ^ » 


0X0 
MJ  X)  O 
i/>  ^ o 
uJ  cr>  ^ 13 

mJ  O 

$ u a ^ 

z o •-  »*. 

o a M4  o 

z a a ^ 


1 I 1 X X -I 


I T X X X X »> 

O O U !.>  V>  o 

zzzazzz-» 


z z z z z 'j  z z z 


n c 

-j  -i 

a a 


3 c.  a CO 


o \S  I 
4 4> 

3 Q 


Z Z • • Z . 

z z z *-  z z 

I « « < Z <i  4 

““*t  V !!•  o 

c • -» 

^ a 3 

I a ^ ^ 

i ^ » 


' Z u 
_*  3 5 > a 

M * > >.  i5 

a O C O «* 

i -i  ^ I 

a • a a a z 

3*-ixxr- 

> ta4  Z M.I  ^ M,  Z 

i ^ 3 -t  ^ u ^ 

t « >■  4 4 

: r,  c c X ^ « 

' z j z z z 
z a z z z • 

4 3 4 •«  <a  r- 

ui  z 

^ ^ ««> 

ts  j o c:  u a 

« « «y  « « > 

a o a u 3 c 

^ 7 ^ ^ ^ J 

> Z -*  > > u 


a 

a c.  »/> 
^ ^ z 

t 3 « 

►-  •-  a 
c •- 


r>  w — 
a 

-*  z 

dV  <4 

-I  a X 

oca 
-«  a c 


a •>  ^ _» 


Q 4 Wi  t«J  4 . 


X — »~ 

•-  « a 

— *3  0 

K > a 


»-  tf)  (D 

z a 

►-.4  0 0 
» a I 4j 

* o o •-  « 

a k^  X : 


•«  cn  u 


c 

►“  <J 

C a 


2 Z •-  i 
k4  Z C 
a X .4  > 
> ► i ► 
O O ► « 
_l  -»  C - 
a a : 


» «/) 
z ►► 

I OoO 


o a 
z j 
^ o •- 
«n  a 
Z O 
o o a 
— c- 1 
►.  c — 


O - w 
•>  a 
4<  k->  a 
»->  — c 
►-  a u 
a a 
a — 
z a 

UJ  O C 
c — *- 


— w O 
^ a •-• 
a c •- 

O •“  O 

^ z>  o 
•-  c a z 

4«  W 

jK  •-  «r 
a a z O 
^ o o c 

X 4 X 

o * - - 

^ 3 a a 
a o o C 

O .-  *-  4 

X 4 4 4 


4.  73 
.4  C 

o o 
z 


_j  <0  «3  o 

w Z C k.. 

t4  O o 

o — z o 

w 4.  •.  7 


o z 4 r «« 

C O 4.  1£  o 

O X I — o 

X ^ o 

O 0*0 
O o ta  V) 

O i4  tei  O 

I*.  O O O k4 


o 

a <r 


*>  i/>  a ^ 4 


— UJ  t_j  — 


O- 

a • 

u:  a c 


■ c 
z •• 

4 i 
2 1^ 


O t.j 

^ c 

4.  <n  2 
z 4_*  z •-  c 
a 4.  •-  o 3 

— a o k4 

a ^ w o 

4.  .J  C UJ 

2zoa«- 
o a o a 3 

3 3 C 

4.  2 >>  a 

^ o 4^  a z 

a I 4 — 
o 4.  ►>  2 
o w ^ a 
o 4.  a 4 

k*.  ^ o a I 


M k/>  • 


c •-  c o - 


O O k4  » k4  4/  ►> 
^ C.  O C C 4 

O M •“ 

^ ^ M-  UJ 

c z z z z 


4 3 u:  o 

4>  k*.  4>  W U> 

I 4 4»-^k^l_JO»-4. 
«U)UJ3  k.j—  ►—  Z3  W 
4.4.a>-a3  4a»- 

. ^ 3 a a z a 

: c c •-  a w •-  a 


_•><  sx4.cO4.k4 


O U5  o 

a ►-  a 
X a M 
•-  o 4. 


■ 4 4,  4.  u> 


z.  c,  c 


a o — — 


>24 

• .3  c C 4 
; b k4  «J  ^ u3  o 

• a kj  a — z 


4a  ^o  — XX  2 2 C2  X ccx 


4i  4.  u)  <n  UJ  UJ  M 
k.^  !.>  4«  4.  .4  a.  4. 

-4  14  > > > >0 
a a z z z z z 

U a *4  4*  4.  « 14 


»>cca  — 
Z Z Z Z Z D Z 
^ .4  ^ c 3 


a a 4 2 4 

2 2 — > 

X X o o 

UJUJ»-J»- 
zz4a  — 

O O k*  c z 

U o o c o 


a D 3 
C -I  c* 
% a £ 

UJ  c 

4.  X C X 


4.  C k» 

a c •-  o 

44  4 

;3  3 4 a 


3 > — > 
C C a C 
S u)  a u) 


■ a — o V < 


a 

■c 

t?Ank3oXk^444ai3  43  ''a4 

001./4I44  j zzaaauj4  i.>aaau.a 

4.^^— *-70U.»-0  CO -^u. 
3 73  3 3 333  9 33  33323  3aua&»- 

ZZZZ.'ZZZZZZZZZZZZZZZ  >z 


a a 

o t 2 a o c> 

O k-»  *4  U 

ao4.2o3ca  UJ  4 X 

4.4zawzr'a  4*jX4.au>4.« 
< 44Jk44  0l^O»-«4  — •-•►•►-•—  — 

zaaaaaaaaaaaaaaa 


a 

a 3 

►»  a u o a 

-I  £ 2 ►►  ** 

s 4 a 4.  o 4 

— 2 I z a 3 

a a a a a a 


a 

C a 
a UJ  c 
« -J  o a 

2 C C 3 

3 10  UJ  ^ 

a a a a 


a a 


a a 


247 


0^s  ^0a  v*«I*RLl  ^0*3  ^ONt 

C6lha  OU'-*my  V*»T*HLf  MlW  lQ6V«e>0 


SUvltT  *^00tL  CATaRaSk 


TPO*»«  \Ql  wfcvfNUtS,  PaPUU*MO*<  n‘.CO*<f  u»l5,  5TA?t  BONDS,  lOTTifiltS  tTC)  6 »UBL  N«mOZ 
TP*  luS  suit  BfDf.fT,  rpTAt  REVENUES  (CUR»FNT  OURLtS)  P PUHL  NMMOZ 
?30»  RkvENUES  # S'»CliL  iNSURiNCC  OtOuCUONS  B RURU  N«hOZ 
TT«  lUO  PEVESUtSr  TURNOVLR  TAX  0 «U8L  N^HOZ 


o 


oa  oo  ao  oo  oo 

Z Z T X Z Z Z Z Z 

SO  OS  OS  so  z s 

•A.  a.  k*.  Ik  ^ U.  a k_ 

*“  te. 

MmJZ  uj 
Vj  tJ  OO  0 0—00 


) > u • Al 

- o a o X 

^ a o o o 

> ttol  W ^ Z 

3 z a a.  o 

D MJ  a *.*109 
; Q ^ 3 w«  0> 

. CE  **  2 _J  i 

^ •-«  3 tt  a 

i «_«  mj  r « >w  ^ 

u»-  C.X  a 

X — oa 


LJ  3 0 

tn  o 3 c» 

o o o — 

3 0 o S M 

o a ^ c 
u.  a ■««/>: 
cn  — * 
o X o •-  o , 

^ 3 c a 

(O  o o ^ i 

in  _«  o a • 

^ O (O  ^ fl 

o a *-  z Q < 

O •-  s*.  « 

» uj  o a a 

a a I/O  . 


;333333333 

aaaaaaaaa 

ZZZZTZXZZ 


3 3 3 3 3 

a a u a a 
2 2 2 2 2 


3 M.  a«  X la  . 

X me  — : 

L o St  o u>  o • 

I.  >•  UJ  3 O • 

3 V)  W s •«  •«  « 

- «o  ^ o 

0 v>  tu  o a CM  . 
u3S  Oftwi»>20. 
COX 

S2xoc>**40a  at 
k — xaaaiM^^ 


— — ^Wii4>V)ui  3«*1  3 

OOOOOOOCOOCOOOOC00020w07WO 

CKC  CS  BC  % X SC  CSSS«XSSc>2«— O^X 

s s — 

>OOOOOOOOOOOOOOOOv:0(M03(a«M^3 


z ex  a a asetsaassa  aaa 

|«**«^>^->>>>*>>>>>>»>>>>S»> 


o * 3 0 0 3«“ 

<■  wj  Z 4 ^ 2 O 

t ,**  2 B S 2 • 


0<r—  9«VCa-9tM4 


>oa.kM9iCo«^*^*MC— *^acr  a— 
«tTX>i/'92'X92>tr>iriM9^cr2«oooo  — oooa 
ta9aaQa9909oa9999a9——  9— — — 


ixoaa  >a  3u^oot-*o  3 

3aua<M^^««  •«  *B 

H oi  J aa  a smos  •*«A.ai:oovooooooooooooooooo  ir«n  * oO 

'aX  X 23aau«M^*-«^«44«9««^4«49«9«99O00— 
33333333333333333tBBCtC«<<<S<£tfBC«ZCS^CS«SB 


"HOC*  10,  foriL  IMPORTS  Of  7H[  LDC-S  lObJilO  UN  «.HU 

pTO  105  lUTJL  IMPORTS  I'T  Tm[  pohlD  IRM^IO  UN  M,BU 

>1CN  «l,  NORM*L  CROP  OUTPUT  H.IRTO  «UHLtS  Ot R Tb- INTI RP 


SOvltT  »-OOtt  fr/lW7b 


I O Q Z ^ 

» ^ JC  •-•  r* 

OOta  9090 

^^v«oo4^c:o  z z a ct 

ia^«-i««Ma»»90oooooc9ooL30tJi30(30ts«4<«jw*^ 

’ M-  O O U.  Ow4«»  oocoooooooooooooooooo 

o 3 V~.  OOOOOOOlSOCdOOOOOOlS 


z a z ( 

*kj  uj  Z UJ  «. 
O O ^ 3 £ 


Z z o ^ o 

. .^  t^  — Z 9 
/ O O « ut  w 

«0  o 


X CD 
Z>  3 

z z X o 
3 o 
O O z — 


<n  o i_>  ooooooooooooooooooooooomoooo 

iDtAcn?  "-•-•tnOOOOCJOOOOOOOOOOOO— * — — — u — 

ijr^cjzzz— - — — *•  ••  ■ • wo*  N u ■ 

m000»-^»-3  u II  n M H n u u u n ■ w m m h h u oooooor^oooo 

*>222  ••2zzzz9ezz9zzzazazz-»  — — — — — — 

2 2 — — — — — — — — — 


3 

O O Z o h> 

o o 

H M O >•  O 

O O M O 

•>  »>  c o o 

z z ^ o 


>*-3- 

- «_l  o ^ o 

• r c o ►* 

• o z — z 

C Z — 3 

> z «_>  > • 

z j ;j  • *-  . 

\ « O *r>  . 

•“  2 3 a > • 

9 — X o — • 
I ^ ^ C*  Q »-  I 

>3  4 L>  U>  ' 


••  •-  O • ^ I 

'33-I-0* 

Z Z «)  o c 

3 3 > »-> 

,03--^  3 . 
-i  3 a : 


^ * 

l*i  Z Z Mu  a 

• z z z o . 

j Z 3 « f 

3 0*“  O C 

Lj  z o.  : 

> r'  I 

^ ^ z ►- 

<-«  z ^ 

' O 3 l*J  • 

••  O > LJ  Z 

> l3  Z C 

3 l3  2 3: 

• C>  « o » 

3 ID  ^ 

► •-•  C 5T  • 

• LJ  O > **•  I 

» 3 3 ^ 

; O .-»  O 1 

j O 3 ► » J 

; Z (C.  C O • 


- <T>  a—  _J  ^ ( 

J UJ  Z 9 

j z LJ  ^ c : 

J O 4 Mat  Z * 

j*..  2 2 •^C 


3 £1  O 3 C I 

:zzzz 


C LJ  o o 

3 ^ 3 Z a*J  C 4 

3 «0  O 2 Z >>  : 
_J  O O U Z Z C 

. 9 3 z *«  *n  .tj  : 

: LJ  z z z 3 z < 

M ^ ^ O «D  M k 

r 2 «n  3 LJ  z ^ z « 

la*>Z«MZZ«_lJ 
Z 3 C ^ •.*.  3 <«  : 

’ LJ  O LJ  .^  «*.  Ik  2 . 


Z O L9 

3 — 

Z w 

*-  — I « 

LJ  X 

3 ^ © 3 
O O rk  kj 
O M Z 
a kaJ  » ik 

z 3 c 

o • 

_i  3 Z 
« Z ak<  3 


O)  9 Z 3 
(D  3 M •>>  O 
C.  O 2 (D  3 


> S'  «/*  9 —a  O 

9 

9 9 9 0 


SUVIIT  MopfL  D»T»B4*.'«  (>/3|/7(> 


z z 

o 

4 rw  z • • 

oXZOf-Zr-^'xa^-r'r-r- 
I 2 x«  >04t-»0X^0Ul_»0 

k •-  a:  o *-  “1  “j  “»  -3 


«n  «n  «r)  V) 


o o X or 


s ^ s s 
D ff  =1  3 
a 3 tt  I 


-A  z 


£ S 0 s 
3 3 3 3 
IT  tK  a 


W — • ®"  -»X)  m m m m m 

-«Hao3aoaa3acaBcr(x 
• •»'3*«*ac3«33tt03333 
C.609  *0900  OOOOO 

»"  B •— » — e • 

0A«*« 

— 0 0000  0000 


»M»  W ZB 

* ^ ^ O MJ 


^ a 
0 a 
3 

or  ►-  . 


> •-  *~  o ^ a 


or  z a 

z O -J  — 3 — ta 


»-  0 • 
r z ; 
o o 

— »_i  « •-  Z o • 


hj  m c.  < 

xzo^zo^z 
z o - z « 

O 3 I cr»  « z « 

w ^ *..0 

» O t/?  — ^ _i 

— 3Z 

o o o o < a « 

« o » z a « c 


o ►>.  _j  m ^ 

Z 0 wn  o 

•-^•-•«CZ-l> 
•>*  Or  *o  a »»  « « 
X a - 
X ^ 

C 


3 o z ck  a. 

z a a 3 

0 o 4 »^  >• 


I X ^ 3 Z 

a V)  <■  z ti 

«/)  ^ujC?^  -jca  j 

az»-A<c..aco>« 


» ►•  o a — ir  •• 

^ ^ ^ M 0 


O « o z 
u z o o 
z a 

O * > Wk 
»“  «/»  O 

CJ  •-.  z* 

•M  i*.  • o 

O LJ 
3 a .ij  z 
0 a z -X 
^ o 

ft  0 U O 

0 Z «i 

0 c. 

^a  z 

O ^ MJ 
^ 0 

0 J 3 3 
^ C.  O 
— 3 — Z 

M.  >-  0 

O (Z  w 
ft  « a M> 

ft  z 

'V  0 « 

•*  l\J  M I 


Z 

> 3 > 

M*  O ^ 

z z *- 
O •>•  u> 
Z mJ 

► -i 

C uj  — i 
^Z  O 

3 O LJ 

z z 

Ml  3 

0 o *- 
3 -J 
O C 0 
XI*- 

M*  Z 
Ml  0 Ml 

-j  3 a 
o>  O > 
^ I « 
<Ti  a 

3 0 

a 0 Ml 

0 o o 

M X « 

3 Z 


0 ft  ft  O' 

M.  « • O « • « 

a ^>3^r'>ajr«aoL9'\i4  0 0r 

Mi  ^cio3b3*MXftr^a0^^‘k 

0 


